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MEDICAL APPLICATIONS 


Hitachi’s products are not authorized for use in MEDICAL APPLICA- 
TIONS, including, but not limited to, use in life support devices without the 
written consent of the appropriate officer of Hitachi’s sales company. Buyers 
of Hitachi’s products are requested to notify Hitachi’s sales offices when 
planning to use the products in MEDICAL APPLICATIONS. 


When using this manual, the reader should keep the following in mind: 

1. This manual may, wholly or partially, be subject to change without 
notice. 
All rights reserved: No one is permitted to reproduce or duplicate, in 
any form, the whole or part of this manual without Hitachi’s permission. 
Hitachi will not be responsible for any damage to the user that may result 


from accidents or any other reasons during operation of his unit accord- 
ing to this manual. 


This manual neither ensures the enforcement of any industrial proper- 
ties or other rights, nor sanctions the enforcement right thereof. 


Circuitry and other examples described herein are meant merely to 
indicate characteristics and performance of Hitachi semiconductor- 
applied products. Hitachi assumes no responsibility for any patent in- 
fringements or other problems resulting from applications based on the 
examples described herein. 


No license is granted by implication or otherwise under any patents or 
other rights of any third party or Hitachi, Ltd. 
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¢ MOS Dynamic RAM 
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250K <1 DRAM (NMOS) cerca cue sa deaeoaneue seu tauets 316 
200K -X 1 DRAM (NMOS) wisioe sox ened pmaksmaesceawaees'e'n 316 
250K. <1 DRAM ANMOS) <3 42425200d0utuesone hades ade e as 316 
256K X 1 DRAM (NMOS)........... 00... cece eee eee eee 316 
256K: % 1 DRAM (NMOS) sen hot as eae eres 324 
200K. XL DRAMANMOS) sicsinewas ee ces tas ieee nee 324 
256K.-X -l DRAM (NMOS) 9 .hc3-3504 Bowe Sategns few aesaee 324 
256K X 1 DRAM (NMOS) ............ 0... ce eee eee eee 324 
256K. X 1 DRAM (NMOS) yee 554 cheer aca de oe hee sobs 324 
256K X 1 DRAM (NMOS) .............0ceccecececeucuees 324 
250K % 1 DRAM.(NMOS) -o2osesite cae yes owe reaes ees 324 
256K..% -) DRAM (NMOS): ¢:0es oergdoe oie tii we eee nas ook 324 
256K X 1 DRAM (NMOS) ............ 0. ccc cece eee ees 324 
200K. Le DRAMACMOS) sinsieicseteataaieas cued Yee oedeas 332 
200K°% ‘lk: DRAM (CMOS) is.0 s4:¢4000-045.8 We eeecaneeeden es 332 
Z250K:..6- | DRAMACMOS) 3.0 oo ccecapeengee sce eee eet onks 332 
200K. 1 DRAM (CMOS) urs cea alata dss eeuad ee weeds sn 332 
290K XL DRAM (CMOS) 3.56: oeaccaGadvleteicanndeatt ede. 332 
256K X 1 DRAM (CMOS) .......... 0... . cece eee ee eee 332 
250K) :X. 1 DRAMACMOS) oo esc ca tad eee be tae eee ee ees 340 
256K X 1 DRAM (CMOS) ......... 0.0 c cece eee ene eens 340 
256K X 1 DRAM (CMOS) ......... 0.0.0 eee eee 340 
256K. X 1 DRAM (CMOS): «iced eed oN Seen shee Ree bees 340 
250K <1 DRAM (CMOS) icccs conde anigwiiawa inoue a eae 340 
2960K°X L -DRAM(CMOS) os.0c8s.cstisnaciiwatiewesaase begs 340 
256K X 1 DRAM (CMOS) ........... 0... ce eee eee 348 
250K X 1 DRAM (CMOS) 3 xcsexcesdudasesaeea sarin. Getes 348 
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HMS1258P- 12 256K xX 1 DRAMA(CMOS): e065 5 ote veel ong Se See ess 348 
HMS1258P- 15 200K -X- 1 DRAM (CMOS): 0.02.5 pe cee ce uiGe eG aeteewsutess 348 
HMS1258CP-8 250K..x 1 DRAM: (CMOS) so cic. oc kia asee itu seweweiedes 348 
HMS1258CP- 10 250K X14. DRAM (CMOS)  s.5205.408 6524 eee dade 3s ane eeees 348 
HMS1258CP- 12 256K X 1 DRAM (CMOS) ............ 02. e eee ee eee ences 348 
HMS1258CP- 15 256K X 1 DRAM (CMOS) ............. 2. cece cence 348 
HMS11000-10 IMcX + DRAM(CMOS) cis522¢.0%reigew bh te4G betel anos 356 
HMS11000- 12 IM X 1 DRAM (CMOS)........... 00.0 n een eens 356 
HMS11000- 15 IM X 1 DRAM (CMOS)... 0.0.0... cece eee eee 356 
HMSII000P- 10 IM. 1 DRAM (CMOS) 0055, 66 6054-3554 062 eew Gee Saw gas 356 
HMSIIOOOP- 12 IME XT DRAM (CMOS) 5.055045 pasd-cene eter sictactendees 356 
HMSIIO00P- 15 IMoXsI-DRAM (CMOS). gccbasiewn ds ce ae eee eee 356 
HMSILIOOOJP- 10 IM: x DRAM (CMOS): oo 6lso4 sone odes kinwhele tees 364 
HMSI11000JP- 12 IM X<- l- DRAMACMOS) 254423 22244n6084 20a Reweeeneate 364 
HMSI1000JP- 15 IM-X: E DRAM (CMOS) 3 3.cs6 ec Gites eek ieee 364 
HMS11001JP-10 IM°X DRAM (CMOS) a s20i¢0sbsucserseereeee Chee eeiat 364 
HMSI1001JP- 12 IM <P DRAM-A(CMOS) 3 sc3.nsa24 Settee yee aw ike cede 364 
HMSII1001JP- 15 IM-X DRAM (CMOS ) -5:35562.02 tas ah ad oaoee ates awe. 364 
HM511002JP-10 IM XT. DRAM(CMOS) 2364 <5 paves eretotataee sce tient 364 
HMS11002JP- 12 IM < DRAM (CMOS) eo ciencca eh. c et quan sees wen weed as 364 
HM511002JP- 15 IM Sc Te DRAM{CMOS) «2.4. aebe ea eb Gee UE eH oa ee 364 
HMS11000ZP- 10 IM.) DRAMAGMOS). 2.0 2o05 3 banda ae tar ee eae aes 365 
HMSI1000ZP- 12 IM XE DRAM (CMOS). ij titi er cera ean a eaten 6 pe tads 365 
HMSI1000ZP- 15 IM OCT DRAMMCMOS) ula osne ion ak ates ba etnias 365 
HM511001 ZP- 10 IM-X 1 DRAM (CMOS) sci oawadera cous asia gaa se 365 
HMS11001 ZP- 12 LM ‘Xl DRAM (CMOS) os ccc ca oseued evade vateedingds fxs 365 
HM5S11001 ZP- 15 PMX T DRAM (CMOS) ec) o4.0400s oo54 Bhedeled ees oxdasads 365 
HMS11002ZP- 10 IMEX PD DRAMMCMOS)\s25.ccoeeestscs reaccs Sethe ct iots 365 
HMS11002ZP- 12 LM-XeT DRAM (CMOS) 234 264404 cones ceed ataasa eryews 365 
HM5S11002ZP- 15 IM XT DRAM (CMOS) 324. 30c eee eueae tense wah awerk: 365 
HMSII001-10 TMX Tt DRAM(CMOS) 6 iiss cacs ewe eS eet ee eee 366 
HMS11001 -12 IM < DRAM:(CMOS) 64456545. o024e soho sk ek eeeeee heer sa 366 
HMSi1001-15 IM 1 DRAM (CMOS) 5.3 os os.a ea end eco lege hake ged 366 
HMS11001 P- 10 PM. 3c) DRAM (CMOS) oi..330% od ox otewetatadecee dia esets 366 
HMS11001 P- 12 IM Ee DRAM(CMOS) 2.2 awiucnustens pair sere en eee eee 366 
HMS11001 P- 15 FM. DRAM (CMOS ) 43:22 cS aie Shc cde hoa emia aie Meese 366 
HMS11002- 10 IM: X<:l DRAM (CMOS)52 oc i02de2eeeseneatiacte i vaeen tags 375 
HM5S11002- 12 1M. Xo T-DRAM(CMOS) o5c.22.0504444 foeseestidakateeseane 375 
HMS11002-15 LM. Xb DRAM (CMOS) « ».c.200.4 f4uu 20s ves la gee dealereden 375 
HMS1i1002P- 10 TMX. TL. DRAMA(CMOS) .i443.43-E0s 8a53360¢440e eck ae tows 375 
HM5S11002P- 12 DMX? DRAM (CMOS) 2 4ebs bs8 eae hit ee wie ee zedess 375 
HMS11002P- 15 IMeX DRAM (CMOS) siete tee daxaedarenas 375 
HM514256-10 250K % 4 DRAM: (CMOS) 245, ccs cee cieeeeeeeth vevne kee wes 383 
HMS14256-12 250K: 4° DRAM (CMOS): .4.0v 24 sw aesuttolientiateec es 383 
HM514256-15 256K X 4 DRAM (CMOS) ........... 0.00: e cece eee een eee 383 
©-Multi-port: Dynamic: RAM ‘2704066 oa5 5 foes cease wie Seed te Baw ek SEG ERE Pe Ck 385 
HMS53461 P- 10 64K X 4 DRAM (CMOS) ......... 0.00.0 cee 386 
HMS53461 P- 12 64K X 4DRAM (CMOS) .......... 02. eee ee eee eens 386 
HM53461P- 15 64K X 4 DRAM (CMOS) i jccciacaeeeei ede ndiadeenveess 386 
HMS53462P- 10 64K <4 DRAM (CMOS) 5.24 c5.e5 ees cdgeneed dee nees bacr4 402 
HMS53462P- 12 64K <4 DRAM (CMOS) aiocie cde aged tved whe eu oieS bes 402 
HM53462P- 15 64K. Xx 4 DRAM (CMOS): es02000-c0ses%-0 415 bos eee io eed 402 
© Dynamic RAM MONG: ocs0 bas Se oe oe edu es Lele heer mikes ie et for ke ete aes 425 
HB561003A- 12 290K: 9 DRAM Modules 6.00 tes hex acai hewiwtaasenee ar 426 
HB561003A- 15 256K X 9 DRAM Module ............... 2... c ee cee eee ene 426 
HB561003A-20 256K X 9 DRAM Module .............. 2... eee eee eee eee 426 
HB561003B- 12 256K-X 9: DRAM Module: .o).02cnece5hesanstcad eda eecees 426 
HB561003B- 15 250K: <9 DRAM Modulé'c4.<.fes0 cin bee area nee eraws 426 
HBS561003B-20 256K .X 9 DRAM Module ics.ccada wend ysee ii aeee lB eeee ers 426 
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HBS56A 18A/B- 10 IM X83: DRAM Module ico< vee eos ae ene eae eetew tawny 435 
HBS6A 18A/B- 12 IM X38: DRAM: Modulé:s o.03 vaduty tarenauuues ote aeak ewer ed 435 
HBS6A 18A/B- 15 IMoX8:“DRAM Module vesi3<45% vee waved esos este Rhee ees 435 
HBS6A 19A/B-10 LM XO DRAM Modul 655.045 442 ccd 2d den Ge SeG eta Sag eas 436 
HB56A 19A/B- 12 IM-X-9 DRAM Module s..5.ou.c4 cha cure neacineoyS Aas eve ees 436 
HBS6A 19A/B- 15 IM X 9 DRAM Module.......... 0.0... cc cece een eens 436 
HB561008B- 12 256K KX 8 DRAM Module ........... 0... cc cece cece neee 437 
HB561008B- 15 290K XS DRAM Modules cciica eiaced cmadtdads eden ae Rees 437 
HB561008B-20 256K X 8 DRAM Module ........... 2... cece cece eee ene 437 
*:Non- Volatile: Memory? ROM sac sscss chy soe ce Pie wee te AK os ew oleae RG SER aA 445 
HN61364P SK. X:8 ROM (CMOS) «2.95 644.ccards cde needa cee akeiwnes 446 
HN61364FP SK X-8'ROM (CMOS) vis bins alee beeen oc es hae oa aes 446 
HN61365P SK. xX S:ROM (CMOS) 6 evovieGs csden-dseed suse s pate eswens 448 
HN61366P SK -X “8: ROM. (CMOS) 6..04:2 sos5udndenaceiaaewaecs ee aes 450 
HN613128P SK XS ROM(CMOS) 223 eveasanpudinaeus esa) ke Se eR eh oS 452 
HN613128FP 16K 8 ROM (CMOS) vive caleees eines eaahak te taeaeeeeie 452 
HN61256P 32K X 8 or 64K X 4ROM (CMOS)............- 00. e ee eee 454 
HN61256FP 32K X 8 or 64K X 4 ROM (CMOS)............ 0.0.02 eee 454 
HN613256P 32K X 8 or 64K X 4 ROM (CMOS)............. 00002 eee ee 456 
HN613256FP 32K X 8 or 64K X 4ROM (CMOS).......... 0.0... cee ee eee 456 
HN623256P 32K X 8 or 64K X 4 ROM (CMOS)............ 00.0: e eee ee 458 
HN623256FP 32K X 8 or 64K X 4 ROM (CMOS).......... 0.0.2 cece eee 458 
HN62301AP 128K X 8 ROM (CMOS)................08- Peseta eta ata Darke 460 
HN62301 AFP 18K. X 8 ROM (CMOS) o..oio 34045054 pekewsee ss ehae ene ot 460 
HN62301BP I28K-X 8 ROM: (CMOS) ci sia cree debourt tise veges 463 
HN62301BFP 128K. X 8:ROM (CMOS) occ oe od tthe ewn wee eyed sD etaea cede 463 
HN62301DP 128K.’ X"S: ROM (CMOS) 355 states cee eee weet whites 466 
HN62301DFP 28K X 8 ROM (CMOS) 66 s.e whats a eaecie eee etka ewe 466 
HN62402P 128K. X16 ROM (CMOS) 6 coe. dds aces eee sae bagede ened 469 
HN62302P 250K 2G8 ROM (CMOS) iccaietn atte Ges aun ed Gow tess 472 
©: Non-Volatiic Memory; EPROM § 445.4:0900 2 heS04% 2560 Se yw 2S SEW ROE SEES BRST 475 
HN27C64G- 15 8K x 8 U.V. EPROM (CMOS) ............... 00 cee eee 476 
HN27C64G-20 8K X 8 U.V. EPROM (CMOS)............ 0.0. c cece ee eee 476 
HN27C64G-25 8K X 8 U.V. EPROM (CMOS)............. 000 ce cece ees 476 
HN27C64FP-20 8K X 8 O.T.P. EPROM (CMOS)............. 000 eee eee eee 483 
HN27C64FP-25 8K X 8 O.T.P. EPROM (CMOS)............. 00 cee eee ee eee 483 
HN27128AG-17 8K X 8 U.V. EPROM (NMOS)............0.. 00 cece ee ees 488 
HN27128AG-20 16K X 8 U.V. EPROM (NMOS) ............ 0.00 e eee eens 488 
HN27128AG-25 16K X 8 U.V. EPROM (NMOS) ............. 000 cece ee eens 488 
HN27128AG-30 16K X 8 U.V. EPROM (NMOS) ........... 0.00: c eee ne eens 488 
HN27128AP-20 16K X 8 O.T.P. EPROM (NMOS)...........0.00 0c cee ee eee 495 
HN27128AP-25 16K X 8 O.T.P. EPROM (NMOS).......... 00.00 e cece eee 495 
HN27128AP-30 16K X 8 O.T.P. EPROM (NMOS)............. 0002 ce eee eee 495 
HN27256G-25 16K X 8 U.V. EPROM (NMOS) ............ 0000 ce eee eee 501 
HN27256G-30 32K X 8 U.V. EPROM (NMOS) ........... 0.002 cece eee eee 501 
HN27256P-25 32K X 8 O.T.P. EPROM (NMOS)............ 0000 eee ee eens 506 
HN27256P-30 32K X 8 O.T.P. EPROM (NMOS)............ 0.0. e cece eens 506 
HN27C256G- 17 32K 8:0: V. EPROM (CMOS) 4 cso eee eee a ewe 510 
HN27C256G-20 32K. <3 U.V. EPROM (CMOS) es cicadas ree een onsen ss 510 
HN27C256G-25 32K X 8 U.V. EPROM (CMOS) .......... 0... c cece eee eee 510 
HN27C256G-30 32K X 8U.V. EPROM (CMOS) ........... 0.0 cece eee eee 510 
HN27C256FP-20 32K X 8 O.T.P. EPROM (CMOS) ........... 0... e ec eee eens 516 
HN27C256FP-25 32k. X- 8 O-T.P. EPROM (CMOS) ) 2:.¢¢Scuaeedias ian cies 516 
HN27C256FP-30 32K. X 80. 1.P, EPROM (CMOS) enc oe on ete nana wes es eae 516 
HN27512G-25 64K X 8 U.V. EPROM (NMOS) ............. 00: cece ee eee 521 
HN27512G-30 64K X 8 U.V. EPROM (NMOS) .......... 00.0 eee eee en eee 521 
HN27512P-25 64K X 8 O.T.P. EPROM (NMOS)............ 0... e eee ee eee 528 
HN27512P-30 64K X 8 O.T.P. EPROM (NMOS)........... 00.0 cece eee eee 528 
HN27C1024G- 15 64K X 8 U.V. EPROM (CMOS).......... 0.0 c cece eee eee 534 
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HN27C 1024G-20 64K x 8 U.V. EPROM (CMOS).............. 0.20. e eee eee 534 
HN27C 101G-20 128K x 8 U.V. EPROM (CMOS) ............-...... 535 
HN27C101G-25 128K x 8 U.V. EPROM (CMOS) ..................- 535 
HN27C301G-20 128K x 8 U.V. EPROM (CMOS) .................5.- 542 
HN27C301G-25 128K Xx 8 U.V. EPROM (CMOS) ................65. 542 
® Non-Volatile Memory: EEPROM... ........0.. 0.0 cece ee ene n teen een e teens 550 
HN58064P-25 8K X 8 EEPROM (NMOS) .............. 00. cee eee eee ee 550 
HN58064P-30 8K X 8 EEPROM (NMOS) ..............-0 cee cee ee eee es 550 
HNS8C65P-20 8K X 8 EEPROM (CMOS) ......... 0.0... c eee eee eee 556 
HNS8C65P-25 8K X:3: EEPROM (CMOS) ec2 cae cunt eave tea been ad 556 
HN58C65P-30 8K X 8 EEPROM (CMOS) ......... 00.02. c cece eee ees 556 
*ECLARAM OK. cs.c0ruen adie wedi Meee eee? xe ee ER aS 565 
HM 10414 250°K 1) RAM cd ntc cedcansueian see ead cea hades ea wae 566 
HM10414-1 250-< 1RAM G4 ois 6c Pitts pans Oe hed abe eae a ys 566 
HM 10422 DIOS RAM a state cre rutied war peinnts dice ausin areretaeale a eiona 570 
HM 10422-7 290 ARAM iret cert crak giwa ae warm emarmae Ran eS 575 
HM2110 KARAM cag Coenen aon nat alee wien pa oe ewe 578 
HM72110-1 LK 20 PRAM excised che annse ees o ceteonen ee wee ee 578 
HM2112 TK TRANG suea ceded das rated own ee sre een setae y 582 
HM72112-1 HR 20 RAM eainc gen an needa cz id eh ats Bo hed ohh ee SURO as 582 
HM 10474 TK 4 RAM. yo ak anu bain Penh Cae Pas Ried Hanae ad 587 
HM 10474-8 VK. 4 RAM ohana twou wesw ol wae ba erhaee ease eS oe 592 
HM10474-10 TK OCA RAM. Ges inuaan sa Gata ieee ianus oie es onde eeeeNs 592 
HM 10470 AK DRAM shetiiaiiaw aah nr eneaim ene arts eediaeey 595 
HM 10470-1 AK X TRAMs noc seep tid saw. nie Are wet nee oe ooe 595 
HM 10480 TOK OCT RAM on Saieccin aula veins tan attain AY Weed ae 600 
HM 10480F 1GK. OCP RAM os sion state eee danl Wain meena Ges urate 600 
HM 10480-15 IGR: XLRAM w0 conta ouse waar sete aed aan eles outa A 603 
HM 10480F- 15 IGK XERAM: cscxa 6 ataanvatcdecaguleteoarid ta tous eae 603 
HM10480L IGK XU RAM ii au 05.085 b be Ss they Sure BAR Oe Le Serene ds 606 
© ECL RAN MOOK 6 secs eta ees tee Bai ots Sy aah eae Ge Se ea ere ae ed: 609 
HM 100422 250A RAM oe sine Kar ey ins te yay eS ER OS 609 
HM 100422F DIG6SCA RAM 6 63 bt eoley ould ncn a enue ae ene ase eee eles 609 
HM100422CG 290 SCA RAM on ciatgaatas a wean en dar hep udiace sean ees 609 
HM 100415 LK KARAM ohc53 unc nagueie Loemegh eed anti meeam ee 612 
HM 100415CG IK XARA M 6 «96 ouis asaree eet edad kon Paes ad eens 612 
HM 100474 LK RAM wetting eck een dema’ two ebated wade ce eens wn 615 
HM 100474F inex 4 RAM ou cuescelee coe Canes cageeeaionr esas rie 615 
HM 100474-8 TX 4 RAM i. centres gaueines eee ak Osan ep nee nee 620 
HM 100474F-8 LK ARAL ccpiisenaace outin nay or eurecens oS eae ane epee 620 
HM 100474- 10 LK RA RANE ce ucuaoua st acesoe Gay ae mentee tee nes ata nes 620 
HM 100474F- 10 LK 4 RAM ai evewimandsinieddc wieder aes hens 620 
HM 100470 ABROX TRAM) See bc erence hewn eee Paden te ee ee 623 
HM100480- 15 1G 3: RAM 3 ioe ectong eeu saeco hadnt etwneradde nese aie 626 
HM 100480F- 15 IOK RAM 320 nt can te eeaeeain ea caasa aie teen 5 626 
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@ Dual-in-line Plastic Unit: mm (inch) Scale 1/1 
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PACKAGE INFORMATION 


Unit: mm (inch) Scale 1/1 
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PACKAGE INFORMATION 


HM50256P Series. HM50256AP Series,HM50257P Series, HM50257AP Series, HM51256P Serres, H M51256LP Series, 
HM51258P Series 

HM6148HP Series, HM6147HP Series, HM6147HLP Series, HM511000P Series, HM511001P Series,HM511002P Series 
HM50464P Series, HM50465P Series 

HM6168HP Series, HM6168H LP Series, HM6268P Series, HM6167P Series, HM6167LP,H M6167 HP Series. 
HM6167HLP Series, H M6267P Series, H M6267LP Series, 

HM6287P Series,H M6287LP Series, H M6288P Series, 
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HM53461P Series, HM53462P Series 
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HM6264P Series,H M6264LP Series, HM6264LP-L Series.H M62256P Series,H M62256LP Series, HM65256AP Series, 
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PACKAGE INFORMATION 
Unit: mm (inch) Scate 1/1 
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®@ Applicable ICs 

DG-16 HM10414,HM1014-1 

DG-16A HM2110,HM2110-1,HM2112,HM2112-1,HM100415 

DG-18 HM10470,HM10470-1,HM10470-20,HM100470 

DG-18A HM511000 Series, HM511001 Serres, HM511002 Series 

DG-20NA HM2142,HM10480,H M10480-15,HM10480L,HM100480-15 

DG-22N HM6787,HM6787-30, HM6788 

DG-24N HM10422,HM10422-7,H M10474-8,HM10474-10,HM100422,H M100474,H M100474-8,1HM100474-10 
DG-28 HN482764G Series, H N27C64G Series,H N27128A Series,H N27256G Series, HN27C256G Series, HN27512G Series _ 
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® Zigzag-in-line Plastic Unit: mm (inch) Scale 1/1 
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® Fiat Package Unit: mm (inch) Scale 1-1/2 
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PACKAGE INFORMATION 
Unit: mm (inch) Scale 1-1/2 
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@ Applicable ICs 
FP-24D HM6116FP Series, HM6116LFP Series 
HM6264FP Series, HM6264LFP Series, HM6264LLFP Series, HM6264AFP Series, HM6264ALFP Series, 
FP-28D HM62256FP Series, HM62256LFP Series, HM65256BFP Series, HM65256BLFP Series, HN27C64FP Series, 
HN27C256FP Series 
FP-54 HN61364FP, HN613128FP, HN61256F P, HN613256FP, HN623256FP, HN62101FP 
FP-64 HN62301AFP, HN62301BFP, HN62301DFP 
FG-20D HM10480F, HM10480F-15, HM100480F-15 
FG-24 HM100422F, HM100474F, HM100474F-8, HM100474F-10 
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@ CHIP CARRIER Unit: mm (inch) Scale 1-1/2 
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® Chip Carrier 

CG-20 HM6267CG Series 

CG-22A HM6287CG Series , HM6787CG Series 

CG-24 HM100422CG, HM100415CG 

CP.18 HM50464CP Series, HM50465CP Series, HM50256CP Series, HM50257CP Series, HM51256CP Series, HM51256LCP Series 
HM51258CP Series 
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PACKAGE INFORMATION 


@ 24 Pin with Lid @ 28 Pin with Lid @ 32 Pin with Lid 


® Plastic DIP 
® 16 Pin @ 18 Pin @ 24 Pin 


@ 28 Pin 


® Leadless Chip Carrier 
®@ 18 Pin @ 20 Pin @ 22 Pin @ 24 Pin 


Ff FG & 


= SOP # PLCC 
@ 24 Pin ® 28 Pin @ 18 Pin @ 26/20 Pin 


ya ae 
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M@ RELIABILITY OF HITACHI IC MEMORIES 





1. STRUCTURE 


IC memories are basically classified into bipolar | processes of designing, manufacturing and inspec- 
type and MOS type and utilized effectively by their tion. 

characteristics. The characteristic of bipolar memo- IC memories are constituted by the unit patterns 
ries is high speed but smal! capacity, instead, MOS called cells, which are integrated in high density. 
memories have large capacity. There are also dif- The knowhows based on our experience have been 
ferences in circuit design, layout pattern, degree of applied in every production stage. In addition, re- 
integration, and manufacturing process. These liability has been ensured using TEG (Test Element 
memories have been produced with the standardized Group) evaluation. Examples of cell circuits of 
concept of design and inspection all through the bipolar and MOS memories are shown in Table 1. 


@ Table 1 Basic Cell Circuit of 1C Memories 














P : NMOS, CMO 
PORE Bipolar memory Bipolar memory NMOS memory eat NMOS memory 
Classification P (RAM) (PROM) (Dynamic RAM) Static RAM (PROM) 









For 
microcomputer 


Application 
control 






Buffer memory, 

control memory Microcomputer Main memory of computer, 
of high-speed control use microcomputer memory 
computer 


Pa 





Example of 
basic cell 
circuit 


Dies of I|C memories are produced in various pack- level as highly as that of the hermetically sealed 
ages. In this process of packaging, Hitachi has also packages. Table 2 shows the outlines of the Hitachi 
innovated new techniques and ensured to high level. packages. 


As packages for IC memories, cerdip (glass-sealed) 
packages and plastic packages are currently used. 
Also such packages as LCC (Leadless Chip Carrier) 
or SOP (Small Outline Package) have been devel- 
oped for high density packaging. Cerdip packages 
sealed hermetically are suitable for equipment re- 
quiring high reliability. Plastic packages are widely 
applied to many kinds of equipment. Hitachi 
plastic packages have been improved the reliability 


@ Table 2 iC Memory Package Outline 
® Cerdip 
® 16 pin @ 18 Pin ®@ 20 Pin @ 24 Pin 
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2. RELIABILITY Results of reliability tests are listed below. 


2.1 Reliability Test Data on Bipolar Memories ty control, there is no difference in reliability 
The reliability test data on the bipolar memories are among the various types. And the larger the capac- 
shown in Table 3 and 4. Since they are manufac- ity is, the higher the reliability per bit becomes. 


tured under the standardized design rules and quali- 


@ Table 3 Results on Bipolar Memory Reliability Test (1) 





HM 100422 (Flat Package) 


Total 
Test Fail- 
component 
condition ES hours. | ures 
CH Fi 
Ta=150°C ‘ = | Ta=150°C : 5 sol 
eps Sv] 2 | 40x10 he 23x10% | yas AV 27x10 3 4x10 
1 2x10 


| Ta=150°C_] 80 | 80x10° | 0 [Ta=150°C | 120 | 12x10* | 0 | 77x10 | 7e=150°C | 80_| 8Ox10° | O_| 1.2x10%8 





HM10470 (Cerdip) 


Pitie a — 
hours 
CH 







HM 10480 (Cerdip) 






Failure Failure 
rate* 


(1/hr) 
2 3x10 







condition condition 











Ta=125°C Ta=125°C 











: ae e 125 s 
High- Vege=t sv VeE=-5 2V 40x10 Ta=1 50°C “§ 
semnperature Vep=-50V 1.2x10 









@ Table 4 Results on Bipolar Memory Reliability Test (2) 


HM 10480 HM 10470 HM 100422 
Test item Test condition (Cerdip) (Cetdip) (Flat Package) 


Samples] Failure | Samples| Failures | Sample | Failures 











Temperature cycling -60°C~+150°C, 10 cycles | 40 | o | 120 | oO | 40 | 0 
Soldering heat 260°C, 10 seconds a er a ee ee 
Thermal shock 0°C~+100°C, 10 cycles | 30° |. - OY -- 36.) 0!) 20° |? 0 
wormistion (ENE T ME [wo |e | |e [eo |e 
veniam Mee | «|e | oe | @ |e 
Constant- 20000G, 1 minute, each for 

acceleration ees and Z 0 60 0 


2.2 Reliability test data on MOS memories The life test at high temperature and high voltage is 
2.2.1 Reliability test data on MOS DRAM and performed to estimate the reliability of the products 
SRAM using fewer samples. The cause of failure are all in 
The reliability test data on the MOS memories are manufacturing process, so we feedback the data into 
shown in Tables 5, 6 and 7. In these tables, data are manufacturing process to improve the quality and 


shown on representative types of 256K DRAM reliability. 
(HM50256), 64K SRAM (HM6264P), 16K SRAM 
(HM6116P). 


@ Table5 Reliability Data on 256K and 64K DRAM 





















HM50256 (Cerdip) HM4864 AP (Plastic) 


= otal ,| Fail- anu Ea Total dea goraig 
componen rate componen rate 
hours ures 1/hr hours ures 1/hr 














Test 


Test item | condition 





High- 15 o°C / : 

oe 150°C/7V Failure 

operation Foreign 
material 







Pressure 
cooker 
* Confidence level 60%. 
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@ Table 6. Reliability Data on 64K and 128K EPROM 
HM6264P (Plastic) H 


Ss Total Be Bete ca Total Failure 
componen rate component rate 
hours _| UFes 1/hr hours | Ures 1/hr 



















Test 


condition Remarks 


Test item 



























High- 150 C/7V_| 100 | 0.10x10° PRPS ee Gee ee ee ee 

temperature | 125 C/8V 0.20x 104 1550 ee ee 

pulse 125°c/7V_| 1014 | 1.16x10* | 2*3 [2.67x107 IS STORE e04 Sine 

operation 125°C/5.5V|, — | — | — |  — [9940] 2.28x10% | 2*4 |1.36x107 | “falitrex2 
3 3.07x10% [1430] 2.35x10* | 4¥5 | 2.23x10* | +s 


AR x 2 
Passiva- 
tion x 2 





[=] 
Cee 0.30x104 ioe 
Pressure 121°C fo 
cooker 100% RH 2.20x10 


* Confidence level 60%. 


4.18x10° | 250) 440x104 |0 | 2.09x10°5 


2.2.2 Reliability Test Data on ERROM plastic package. The reliability test data on the 
EPROM has two types; the conventional EPROM representative EPROM types of 64K EPROM 
with transparent window and the one time program- (HN482764, HN482764P), 128K EPROM 
mable ROM (OTPROM). The latter is packaged in (HN4727128) are shown in Table 7. 


@ Table 7 Reliability Data on 64K and 128K EPROM 
HN482764 (Cerdip /Plastic) HN4827128 (Cerdic) 


i 131 ep ree | 2-2 fgAtOT 1 100 0.10107 191220210"), 
Speaton 760 TOsix10[ 0 Tisio*] =| = == |" 
High [200°C [117 T1.17a10* | 1111.73x107| 0] OaoxI0" 10 [230,10 | Be, 
temperature} 250°C 5.94x 10% tion x 38 
Storage 300°C 67 | 0.67x10° [25*!| 3.73x10% | 50] 0.25x10° | 6*! | 2.93x10% 





Test 


Test item | condition 





Data of 
64K OTP 


temperature) RH SV fo.2oxio*| 0 [asoxio*| - | - | 
temperature| RH a 200 | 0.20x10 4.60x 10 
Pressure 121°C 2 : 
Meer [fidtk | [osone'[o [szouo?[ - | 


* Confidence level 60%. 


The failure in table 7 is due to the data dissipation The example of PROM derating are shown in Table 


in memory cells. Getting thermal energy, electrons 8. When users apply the derating, the parameter is 
in memory cells are activated and go through the generally only the temperature because |C memories 
floating gate. In actual usage, however, it has no are specified the operating condition. Especially to 
problem because this phenomenon depends on tem- lower the junction temperature during mounting is 
perature (about 1.0eV of activated energy) greatly. important to stabilize operation on access time, 
The moisture resistance of OTPROM is also satis- refresh time and other characteristics. 

factory. 
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@ Table8 Example of EPROM Derating 


Factor Temperature 


Failure criteria 


Failure mechanism 











Electrical Characteristics, 
Function Test 










Increase of leak current 
and others 







Summary 
The result from high temperature baking of PROM 
is shown in the right figure. 


10°/T) (K7!) 
Note: Decreasing junction temperature shown in the figure will promise the higher reliability the junction 
temperature can be calculated by a formula: Tj = Tg + 0jg*Pq. 9jq is about 100 C/W with no air 
flow and about 60 to 70 C/W with 2.5 m/s air flow. 


2.2.3 Reliability Data on MASK ROM terned according to ROM information in manufac- 
The reliability test data on 256K and 1M bit MASK turing process, so has no problem of data dissipation 
ROM are shown in Table 9. MASK ROM is pat- in high temperature like EPROM and EEPROM. 


@ Table 9 Reliability Data on 256K and 1M MASK ROM 
HN613256P (Plastic) HN62301P (Plastic) 


Total | paiy.| Failure Total | paiy.| Failure 
component rate* component | 74, rate* 
hours (1/hr) hours (1/hr) 
| — | 


| 90 | ae 
125°C/7V 0.5x 10° 






















Test 


condition Remarks 


Test item 


a -temp 
ulse 












[02x10 (oe ae 
operation 1.84x 107 2.46x10° | 0 |3.74x104 
High- 85°C/85% : 

Ee eiperatice!| RE rk: 120 | 1.2x105 7.67x10°5 | 120 | 1.20x 108 | 0 | 7.67x10% 
Pressure i 





= 
— 
iq) 
~” 


1.151074 1.56x 104 on 5.90x10~ 


2.2.4 Reliability Data on MOS Memory (The result parameters in MOS memory, which has almost no 


cooker 
* Confidence level 60%. 


of environment test) change using surface stabilization technology and 
Examples of each environment test data are shown clean process. Table 2 shows the examples of time 
in Table 10. They show good results without any changes for 256K DRAM; Vcc min. (Vipin) and 
failure even in severe environment. access time (trac) in high temperature pulse test. 


Vry of MOS transistor is one of the basic process 


@ Table 10 Reliability Data on MOS Memories 


HM5026 | EPROM |HM4864AP] HM6264P 
(Cerdip) | (Cerdip) | (Plastic) | (Plastic) Renucks 





Test item Test condition Fail. Fail. Failc|Sam:| Fail: 
Sey | ute | pes | ures] pes [ures pes | ures | pes | 
re) fo) 
Temperature cycling Toe Cc 1486| 0 | 775 } 0 | 887 | 0 01 0 
° fe) 
iS 16] 0 [250] 0-|277| 0 | 1s] 0 [ws] 0 
ro [16] © [5] 0 
Soldering heat 260°C, 10 | 90) | 0 | 76] O | 82] 0 
1,500G, 0.5ms| 38] 0 | 90, -- |= [= [s2[o 
lO 
| 38] 0 | eee 


Temperature cycling 1000 cycle 
Constant-acceleration| 20,000G | 


° ° 
Thermal shock iseyde 145] 0 | 146 


[o) 


oo 
nN 
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2.3 Change of Electrical Characteristics on IC 
Memory 

The degradation of Icgo and hee are the main 

factors of degradation in inner cell transistor of 

bipolar memory. In actual element designing, how- 


Fig. 1 Time Dependence in Access Time for HM10470 


Example 


Device name HM 10470 

Test condition Ta=125°C, VeF=-5.2V 

Failure mechanism Surface degradation 
Results: 
Access time (ta a) is stabilized and is within the failure 
criteria. 


Fig. 2 Time Dependence in Vpp min and trac for HM50256 


Example 
Device name 
Test condition 
Failure criteria 


HM50256 
Tg = 125°C, all bit scanning 
Vpp = 4.5V, AVBR= 1.0V 
Failure mechanism Surface degradation 
Results: 
Both of Vpp (min) and trac are stabilized. 


Note: Test accuracy is 0.2V, 2ns. 


2.4 Failure Mode Rate 

Examples of failure mode happened in users’ ap- 
plication are shown in Figure 3 and 4. Since IC 
memories require the finest pattern process of 
semiconductor technology, the percentage of fail- 


Reliability of Hitachi IC Memories 


ever, it is designed to operate in the range at which 
no degradation happen. Therefore no change of 
characteristics including access time are observed. 
Time dependence in access time for HM10470 are 
shown in Fig. 1. 


Example of time change in access time for Bipolar memory 


Measuring Condition | 






Marching Pattern 


taa (ns) 
BS 
wn 


15 
ee ee 2,000 
Time (hr) 


Examples of time change in access timer for MOS memory 


f+ | 


Measuring Conditior fv 


Von mn \ 


Tu= 25 \v erage 
} * V=4ourcs Minimum 
Marching Pattern 


” Su 1 000 2,000 
Time br 


140 
130 


120 


trac ons 


1lo 


0 500 1,000 2 WO 
Time hr 


ures, such as pinholes, defects on photoresist and 
foreign materials, tends to increase. To eliminate 
the defects in the manufacturing process, Hitachi 
has improved the process and performed 100% 
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burn-in screening under high temperature. Hitachi 
has been collecting and checking customers’ process- 
data and marketing data for higher reliability of our 





Defective Insulation 

Laver Due to Foreign 
Materials 7% 

Defective Photo- 
lithography 2% 





Pinholes 
15% 




















reappearing 
Failures 
27% 





Statistics 
for 1979~ 1984 
20~60FIT 






Defective 
Metalization 2% 


Fig. 3 Failure Mode Rate of Bipolar Memory 


3. SOFT ERROR 


3.1 Soft Error Mechanism 

As mentioned before, |C memories have been highly 
integrated. By integration, the chip size is reduced 
and also signal level on the chip and storage charge 
of dynamic memories is reduced. An obstacle of 
integration is soft error. Soft error is a transistory 
failure which can be recovered by reprogramming. 
It is caused by a-particles emitted from U and TH 
contained in the package materials. As memory 
chips are irradiated by a-particles, a great deal of 
electronhole pairs are induced in Si substrate. 
These induced electrons reverse the data in memory 
cell. 


Polvsilicon Gate 


Silicon Substrate; 


ee eee 


Information Storage Area 
'e being absent) 


(a) Memory information at ‘1’ (b) Incident a-particle generate a (c) 


(Electrons are absent) 
(1 Transistor type memory cell) 


large quantity of electron-hole 
pairs. Generated electrons enter 





products. To analyze them is very helpful for the 
improvement of designing and manufacturing. 


Pinholes 
23% 


Statistics 
for 1979~ 1984 
Dest a 30~ 200FIT 
38% Defective P hoto- 
lithography 5% 





Fig. 4 Failure Mode Rate of MOS Memory 


Fig. 5 shows the mechanism of soft error by a- 
particle. In case of NMOS dynamic memory, posi- 
tive holes are drown to substrate because negative 
voltage is applied to the Si substrate, so, the data is 
reversed only by electrons (from data ‘'1” to ‘‘0’’) 
Fig. 5 shows the soft error in memory cell mode. 
This soft error is defined as ‘Memory cell mode” 
distinguished from ‘Bit line mode’’. 

Soft error in ‘Bit line mode” is shown in Fig. 6. As 
the data is read out on bit line, bit line potential 
changes according to the data in memory cell. As 
this changed level is very small (about 100 mV), it 
is amplified by sense amplifier compared with the 


Inversion of memory informa- 
tion from ‘1 (electrons “ab- 
sent’’) to ’’0’’ (electrons ‘‘filled’’) 


the information storage area and 
holes are drawn to the substrate 


power supply. 


Fig.5 Soft Error in Memory Cell Mode 
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Bit Line Potential 


Information 





+ 






Reference Level 


| Information “9° 





Pre- Information Amplified 
charge Read Cyche 
o 
(b) Inversion of information (c) Inversion of information 
( ) R d ; f : from nq oe to 0" from "O"’ to #4 ve 
oF ae oe MeMoryanronmerien (fall of ‘1°’ potential) (fall of standard potential) 
into bit line 
Fig.6 Soft Error in Bit Line Mode 
103 3.2 Prevention against Soft Error in Products 


The soft error rate of initial 64K DRAM was 

beyond the expected rate. Therefore Hitachi has 

prevented against soft error as follows. 

1) Use of package materials which emit less number 
of a-particles 

2) Application of chip coating technology to pre- 
vent the a-particle 

3) Improvement of circuitry and layout technology 
with a-particle immunity 

As the result of these preventions, the soft error rate 


Cell Mode 


10? 


Soft Error Rate (Relative Figure) 





l 10 10? 103 
Cycle Time (Relative Figure) 


Fig. 7 Soft Error Rate Depending on Cycle Time 


reference potential (potential read out from dummy 
cell). If bit line is irradiated by a-particle in this 
short cycle of read out to amplification, bit line 
potential decreases. In case that bit line potential 
becomes less than reference potential, soft error 
(data ‘'1"’ to 0’) will be occurred. On the other 
hand, with decrease of reference potential, soft 
error (data “0” to 1°’) will be occurred. 

Both are defined as the soft error in “Bit line mode” 
because the errors are occurred by the a-particle 
irradiation to bit line. 

Fig. 7 shows the soft error rate depending on cycle 
time. ; 
In actual products, the soft errors are occurred in Mashl  Mask2  Mask3 Mask 4 
three different modes; Memory cell mode, Bit line 
mode and a mixture of both modes. 


(Relative Figure) 


Soft Error Rate in Forced Test 





Fig. 8 Soft Error improvement on 64K DRAM 
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of 64K DRAM has attained the acceptable level. 
Figure 8 shows a development of the soft error rate 
of 64K ‘DRAM. Chip coating was applied for mask 
1 and 2, however, according to the improved tech- 
nology, it is not required for mask 3 and 4. 

The improved technology in 64K DRAM has also 
applied to 256K SRAM and attained the high level. 


3.3 Request for Prevention against Soft Error in 
System Equipment 

System reliability can be improved more by supply- 

ing some function, that is, ECC device for large-scale 

memory system and parity bit for small-scale one. 


4. RELIABILITY CLASSIFICATION 


In designing IC memories, Hitachi classifies memory 

reliability according to their application and 

controls the flows of design, production and test. 

Reliability can be roughly classified as follows; 

1) For large scale computers and electronic ex- 
changes 

2) For Important parts of auto-motive application 

3) For general communication industry 

Our products would be used effectively to consider 

the above-mentioned classification by its applica- 

tion. 

Especially, for your special application, please 

consult our sales engineering staff. 
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Mi PRECAUTIONS FOR HANDLING IC MEMORIES 


A variety of IC memories such as large capacity 
dynamic memory, high speed bipolar memory and 
low power dissipation static CMOS memory have 
been developed and commercially available, which 
can be selected according to application. Precaution 
for handling IC memories will be given below to pre- 
vent the device from malfunctioning. 


1. BIPOLAR MEMORY 


1.1 Prevention of Static Electricity 

Bipolar memories have been more affected by the 

static electricity than conventional type because 

their diffused layers have become thinner. Preven- 
tions against electrostatic discharge are as follows. 

(1) Keep all terminals of a device at the same 

potential, use conductive mat and tubes in 
transporting or storing them. 
Hitachi usually uses the plastic tube coated 
with or made of conductive material, and in 
some cases, uses the conductive mat called 
“MOSPAK” for our shipment. Reused tubes 
should not be used. 

(2) Ground operator in handling memories for in- 
spection or connection as shown in Fig. 1. In- 
sert a 1M ohm resistor to protect operator 
against an electric shock. 

(3) Control the ambient relative humidity at about 
50%. 

(4) Wear cotton clothes instead of the ones made 
of synthetic fabrics. 

(5) Ground tips of soldering iron, which is prefer- 
able the one operates at low voltage. 

(6) Pack with conductive mats in shipping IC 
memories mounted on the circuit board. 


Insulated clip 


SoS 
‘ 


/ 


Copper ring 
(put it on a finger ! 


Shielding wire 


Pahoa etek IMQ{W resistor 


Fig. 1 


1.2 Prevention of Reverse Insertion 


Inserting ICs reversely may cause excess current to 
be flown and sometimes the devices to be damaged. 





The device orientation is indicated on the package 
surface definitely. 


1.3 Mounting and Removal of ICs with Power On 
Usually rather high current flows in regulator of 
bipolar memory. Therefore, if ICs are mounted or 
removed from board with power on, the induced 
voltage may destroy the ICs. The device should be 
mounted on or removed from the board with power 
off. The same precaution is required in measuring 
ICs using tester. 


1.4 Prevention of Oscillation 

As ECL bipolar memory has a high transistor cut-off 
frequency, external circuit might cause oscillation 
which brings ICs into misoperation. So, the capa- 
city of about 0.1 uF with high frequency charact- 
eristics is recommended to put between ICs and 
voltage supply line. 


1.5 Precaution on Simple “H” Level of ECL 
Memory 

In some cases, the input of ICs is directly connected 
to ground to set input as ‘“H” level. However, it 
sometimes causes Misoperation in conjunction with 
internal circuit conjunction with internal circuit 
composition. “‘H” and “L” level of input are spe- 
cified as Vy, (min) and V,y4(max) respectively. 
Please utilize ICs properly according to its specifica- 
tion. 


1.6 Cooling 


Power dissipation of bipolar memory is 400 mV to 
1000 mV per chip. In the case that many bipolar 


lof 


_ 
So 
ow 


cS 
<) 


Acceleration Rate 





200 175 150) 125 100 75 50 25 
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Fig.2 Derating of ECL Memory 
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Precautions for Handling IC Memories 


memories are mounted on a board, it is difficult to 
cool the device sufficiently in natural air flow. 
Therefore, the forced-air cooling at higher than 2.5 
m/s is required. Then, reliability will be improved 
as shown in Fig. 2. 

We recommend the junction temperature to be kept 
less than 85°C in high reliability use. 


1.7 Other Precaution 

(1) Deforming of Shipping Tube and Carrier 
Since the plastic tube and carrier for shipment 
(for ECL flat package) are usually made of 
thermo-plastic, they are deformed at the tem- 
perature of higher than 40 to 50°C. 

If the device is subjected to the burn-in by 
users, please use the aluminum tube or other 
metal fixtures. 

(2) Glass sealed package is easily damaged by the 
shock, however, it is not so seriously damaged 
by normal handling or the drop test (JIS 
C7021A-8) on individual one. In case of receiv- 
ing strong shock during transportation or load- 
ing of devices packed in the tube, they are 
damaged. So please take care not to drop the 
tube packed the device in transporting and 
loading on/off. In addition after mounting on 
board, the device may be damaged if the board 
strength is not strong enough, or the board re- 
ceives the strong deforming stress. Please be 
careful the board strength and handling of the 
board mounting ICs. 


2. MOS MEMORY 


2.1 Prevention against Static Electricity 

MOS IC memory requires the same caution for 
handling as bipolar memory against static electricity 
as described in 1.1. 


2.2 Prevention against Power Supply Noise 

As for the dynamic memory, power supply current 
is different greatly between in operation (access 
time) and in non-operation (stand-by time). It is 
effective to reduce the power dissipation, however, 
it may cause the spike noise on the supply current. 
To supply the enough current during refresh, it is 
recommended to insert the large capacitor (ex. a 
10uF capacitor for every 9 pieces of 64K-bit of 
HM4864) as well as an 0.1uF high-frequency capaci- 
tor for each device. In addition, it is very important 
to reduce the impedance in circuits on designing. 


2.3 Evaluation of Memory System Design 

The power margin curve (shmoo curve) is available 
for evaluating the memory system design (timing 
margin or adaptability to the peripheral circuits). 
Investigating the variable Vpp and access time, the 
device with the closer curve to its margin is judged 
to be better. 


2.4 Parity Bit 

Application of MOS IC static memory especially to 
microcomputers has been rapidly increasing due to 
the advantages that it operates by a single 5V supply 
and refreshing is not required. 

in some cases, |C memory is designed as all bits are 
information bits and no partiy bit. Is is, however, 
desirable to add parity bits to detect the memory 
errors. 


2.5 Use under High Electric Field 

In case MOS IC memories are placed near to high 
voltage source, the high electric field may cause 
failures in system operation. 

To avoid the failure, shield the ICs from the high 
voltage source. 
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® QUALITY ASSURANCE OF IC MEMORY 


1. VIEWS ON QUALITY AND 
RELIABILITY 


Hitachi basic views on quality are to meet individual 

users’ purpose and their required quality level and 

also to maintain the satisfied level for general ap- 

plication. Hitachi has made efforts to assure the 

standardized reliability of our |C memories in actual 

usage. To meet users’ requests and to cover expand- 

ing application, Hitachi performs the followings; 

(1) Establish the reliability in design at the stage of 
new product development. 

(2) Establish the quality at all steps in manufactur- 
ing process. 

(3) Intensify the inspection and the assurance of re- 
liability of products. 

(4) Improve the product quality based on market- 
ing data. 

Furthermore, to get higher quality and reliability, 

we cooperate with our research laboratories. 

With the views and methods mentioned above, 

Hitachi makes the best efforts to meet the users’ re- 

quirements. 


2. RELIABILITY DESIGN OF 
SEMICONDUCTOR DEVICES 


2.1 Reliability Target 

Establishment of reliability target is important in 
manufacturing and marketing as well as function 
and price. It is not practical to determine the re- 
liability target based on the failure rate at a single 
common test condition. So, the reliability target is 
determined based on many factors such as each 
characteristics of equipment, reliability target of 
system, derating applied in design, operating condi- 
tion and maintenance. 


2.2 Reliability Design 

Timely study and execution are essential to achieve 

the reliability based on reliability targets. The main 

items are the design standardization, device design 

including process and structural design, design 

review and reliability test. 

(1) Design Standardization 
Design standardization needs establishing design 
rules and standardizing parts, material, and 
process. When design rules are established on 
Circuit, cell, and layout design, critical items 
about quality and reliability should be ex- 
amined. Therefore, in using standardized 
process or material, even newly developed prod- 
ucts would have high reliability, with the excep- 


tion of special requirement on function. 
(2) Device Design 
It is important for device design to consider 
total balance of process design, structure 
design, circuit and layout design. Especially in 
case of applying new process or new material, 
we deeply study the technology prior to devel- 
opment of the device. 
(3) Reliability Test by Test Site 
Test site is sometimes called Test Pattern. It is 
useful method for evaluating reliability of 
designing and processing ICs with complicated 
functions. 
1. Purposes of Test Site are as follows; 
e Making clear about fundamental failure mode; 
e Analysis of relation between failure mode and 
manufacturing process condition. 
e Analysis of failure mechanism. 
e Establishment of QC point in manufacturing. 
2. Effects of evaluation by Test Site are as follows; 
e Common _ fundamental failure mode and 
failure mechanism in devices can be evaluated. 
e Factors dominating failure mode can be 
picked up, and compared with the process 
having been experienced in field. 
e Able to analyze relation between failure 
causes and manufacturing factors. 
e Easy to run tests. 


2.3 Design Review 
Design review is a method to confirm systematically 
whether or not design satisfies the performance 
required including by users, follows the specified 
ways, and whether or not the technical items 
accumulated in test data and application data are 
effectively applied. 
In addition, from the standpoint of competition 
with other products, the major purpose of design 
review is to insure quality and reliability of the 
product. In Hitachi, design review is performed 
in designing new products and also in changing 
products. 

The followings are the items to consider at design 

review. 

(1) Describe the products based on specified design 
documents. 

(2) Considering the documents from the standpoint 
of each participant, plan and execute the sub- 
program such as calculation, experiments and 
investigation if unclear matter is found. 

(3) Determine the contents and methods of reliabil- 
ity test based on design document and drawing. 
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Quality Assurance of IC Memory 


(4) Check process ability of manufacturing line to 
achieve design goal. 

(5) Arrange the preparation for production. 

(6) Plan and execute the sub-programs of design 
changes proposed by individual specialists, for 
tests, experiments and calculation to confirm the 
design change. 

(7) Refer to the past failure experiences with 
similar devices, confirm the prevention against 
them, and plan and execute the test program 
for confirmation of them. 

In Hitachi, these study and decision at design review 

are made using the individual check lists according 

to its objects. 


Step Contents 


3. QUALITY ASSURANCE SYSTEM OF 
SEMICONDUCTOR DEVICES 


3.1 Activity of Quality Assurance 
The following items are the general views of overall 
quality assurance in Hitachi; 


(1) Problems is solved in each process so that even 


the potential failure factors will be removed at 
final stage of production. 

(2) Feedback of information is made to insure 
satisfied level of process ability. 

As the result, we assure the reliability. 
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Fig. 1 Flow Chart of Qualification 
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3.2 Qualification 

To assure the quality and reliability, the qualifica- 

tion tests are done at each stage of trial production 

and mass production based on the reliability design 

described at section 2. 

The followings are the views on qualification in 

Hitachi: 

(1) From the standpoint of customers, quality the 
products objectively by a third party. 

(2) Consider the failure experiences and data from 


Process 


Material, Parts 





Quality Control 


Quality Assurance of IC Memory 


customers. 

(3) Qualify every change in design and work. 

(4) Qualify intensively on parts and materials and 
process. 

(5) Considering the process ability and factor of 
manufacturing fluctuation, establish the control 
points in mass production. 

Considering the views mentioned above, qualifica- 

tion shown in Fig. 1 is done. 


Method 
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Fig.2 Flow Chart of Quality Control in Manufacturing Process 
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3.3 Quality and Reliability Control in Mass Produc- 
tion 

To assure quality in mass production, quality is 

controlled functionally by each department, mainly 

by manufacturing department and quality assurance 

department. The total function flow is shown in 

Fig. 2. 


3.3.1 Quality Control on Parts and Materials 

With the tendency toward higher performance and 
higher reliability of devices, quality control of parts 
and materials becomes more important. The items 
such as crystal, lead frame, fine wire for wire bond- 
ing, package and materials required in manufactur- 
ing process like mask pattern and chemicals, are all 
subject to inspection and control. 

Besides qualification of parts and materials stated in 
3.2, quality contro! of parts and materials is defined 
in incoming inspection. Incoming inspection is per- 
formed based on its purchase specification, drawing 
and mainly sampling test based on MIL-STD-105D. 
The other activities for quality assurance are as 
follows. 


@ Table 1. Quality Control Check Points of Parts 
and Material (example) 


Material, Important 
Parts Control Items 


Point for Check 


wales Sheet Resistance Resistance 
Defect Density Defect Numbers 
Crystal Axis eee eee 
Appearance Defect Numbers, Scratch 
Mask Dimension Dimension Level 
Resistoration 
Gradation Uniformity of Gradation 
Fine Appearance Contamination, Scratch, 
Wire for Bend, Twist 
Wire Dimension 
Bonding Purity Purity Level 
_ Elongation Ratio Mechanical Strength 
Appearance Contamination, Scratch 
Dimension Dimension Level 
Processing 
Frame Accuracy 
Plating Bondability, Solderability 
Mounting Heat Resistance 
Characteristics 
Appearance Contamination, Scratch 
Dimension Dimension Level 
Leak Resistance Airtightness 
Plating Bondability, Solderability 
Ceramic Mounting Heat Resistance 
Package Characteristics 
Electrical 
Characteristics 
Mechanical Mechanical Strength 
Strength 
Composition Characteristics of 
Plastic Matertal 
Electrical 
Characteristics 
Thermal 
Plastic Characteristics 
Molding Molding Performance 
Performance 
Mounting Mounting Characteristics 





Appearance 






Dimension 






























Characteristics 


Damage and Contamina- 
tion on Surface 
Flatness 





(1) Technology Meeting with Vendors 

(2) Approval and Guidance of Vendors 

(3) Analysis and tests of physical chemistry. 

The typical check points of parts and materials are 
shown in Table 1. 


‘3.3.2 Inner Process Quality Control 


To control inner process quality is very significant 
for quality assurance of devices. The quality 
control of products in every stage of production is 
explained below. Fig. 3 shows inner process quality 
control. 
(1) Quality Control of Products in Every Stage of 
Production 
Potential failure factors of devices should be re- 
moved in manufacturing process. Therefore, check 
points are set up in each process so as not to move 
the products with failure factors to the next 
process. Especially, for high reliability devices, 
manufacturing lines are rigidly selected in order to 
control the quality in process. Additionally we per- 
form rigid check per process or per lot, 100% 
inspection in proper processes so as to remove 
failure factors caused by manufacturing fluctuation, 
and screenings depending on high temperature aging 
or temperature cycling. Contents of controlling 
quality under processing are as follows: 
@ Control of conditions of equipment and workers 
and sampling test of uncompleted produsts. 
Proposal and execution of working improvement. 
Education of workers 
Maintenance and improvement of yield 
Picking up of quality problems and execution of 
countermeasures toward them. 
e Communication of quality information. 
(2) Quality Control of Manufacturing Facilities and 
Measuring Equipment 
Manufacturing facilities have been developed as the 
need of higher devices in performance and the auto- 
mated production. It is also important to determine 
quality and reliability. 
In Hitachi, automated manufacturing is promoted 
to avoid manufacturing fluctuation, and the opera- 
tion of high performance equipment is controlled to 
function properly. 
As for maintenance inspection for quality control, 
daily and periodically inspections are performed 
based on specification on every check point. 
As for adjustment and maintenance of measuring 
equipment, the past data and specifications are 
clearly checked to keep and improve quality. 
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(3) Quality Control of Manufacturing Circumst- 


ances and Sub-material. 

Quality and reliability of devices are affected 
especially by manufacturing process. There- 
fore, we thoroughly contro! the manufacturing 
circumstances such as temperature, humidity, 
dust, and the sub-materials like gas or pure 


Quality Assurance of IC Memory 


Dust control is essential to realize higher in- 
tegration and higher reliability of devices. To 
maintain and improve the clearness of manufac- 
turing site, we take care buildings, facilities, air- 
conditioning system, materials, clothes and 
works. Moreover, we periodically check on 
floating dust in the air, fallen dust or dirtiness 
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Fig. 3 Example of Inner Process Quality Control 
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Purpose of Control 
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3.3.3 Final Tests and Reliability Assurance 
(1) Final Tests 


Lot inspection is done by quality assurance 
department for the product passed in 100% test 
in final manufacturing process. Though 100% 
of passed products is expected, sampling inspec- 
tion is subjected to prevent mixture of failed 
products by mistake. 


(2) 


The inspection is executed not only to confirm 
that the products meet users’ requirement, but 
to consider potential factors. Our lot inspec- 
tion is based on MIL-STD-105D. 

Reliability Assurance Tests 

To assure reliability, the reliability tests are per- 
formed periodically, and performed on each 
manufacturing lot if user requires. 


Claim 
(Failures, Information) 


Sales Dept. 
Sales Engineering Dept. 


Failure Analysis 


Countermeasure 
Execution of 
Countermeasure 


Follow-up and Confirmation 
of Countermeasure Execution 


Assurance Dept. ; 


Sales Engineering Dept. 


Reply 
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Fig.4 Process Flow Chart of Coping with Failure to a Cutomer 
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WM OUTLINE OF TESTING METHOD 


1. INSPECTION METHOD 


Compared to conventional core memories, IC 
memories contain afl peripheral circuits, such as the 
decoder circuit, write circuit and read circuit. Asa 
result, assembly and electrical inspection of tCs are 
all performed by IC manufactures. Consequently, 
as the eléctrical inspection of IC memories are 
becoming more systematic, conventional IC inspec- 
tion facilities are becoming useless. This has led to 
the development and introduction of a memory 
tester with pattern generator to generate the inspec- 
tion pattern of the memory IC at high speed. A 
function test for such as TTL gates can be per- 
formed even by a simple DC parameter facility. 
However, when the address input becomes multi- 
plexed as in 16K, 64K and 256K memory, even the 
generation of the function test pattern becomes a 
serious problem. 

In the memory IC inspection, its quality cannot be 
judged by DC test at external pins only, because the 
number of the element such as transistor which can 
be judged in the DC test is only 1/1000 of all ele- 
ments. The followings are the address patterns pro- 
posed to inspect whether the internal circuits are 
functioning correctly. 

(1) All “Low”, All “High” 

(2) Checker Flag 

(3) Stripe Pattern 

(4) Marching Pattern 

(5) Galloping 

(6) Waling 

(7) Ping-Pong 

Those are not all, but only representative ones. 
There are the pattern to check the mutual inter- 
ference of bits and the pattern for the maximum 
power dissipation. Among the above mentioned 
patterns, those of (1) to (4) are called N pattern, 
which can check one sequence of N bit IC memory 
with the several times of N patterns at most. Those 
of (5) to (7) are called N? pattern, which need 
several times of N? patterns to check one sequence 
of N bit 1C memory. Serious problem arises in using 
N? pattern in a large-capacity memory. For ex- 
ample, inspection of 16K memory with galloping 
pattern takes a lot of time — about 30 minutes. (1), 
(2) and (3) are rather simple and good metnods, 
however, they are not perfect to find any failure in 
decoder circuits. Marching is the most simple and 
necessary pattern to check the function of IC 
memories. 


2. MARCHING PATTERN 


The marching pattern, as its name indicates, is a pat- 

tern in which ‘‘1’’s march into all bits of “’0’’s. For 

example, a simple addressing of 16 bit memory is 

described below. 

(1) Clear all bits ............. See Fig. 1 (a) 

(2) Read “0” from Oth address and check that the 
read data is “O’. WHereafter, ‘‘Read’’ means 
“checking and judging data” 

(3) Write ‘“1'’ on Oth address....... See Fig. 1(b) 

(4) Read “0” from 1st address. 

(5) Write “1” on 1st address. 

(6) Read “0” from nth address. 

(7) Write 1’ onnth address ...... See Fig. 1(c) 

(8) Repeat (6) to (7) to the last address. Finally, 
all data will be “1”. 

(9) After all data become ‘1’’, repeat from (2) to 
(8) replacing 0” and “1”. 

In this method, 5N address patterns are necessary 

for the N-bit memory. 





Fig. 1 Addressing method of for 16 bit memory in the 
Marching pattern 


3. GENERATION OF MARCHING 
PATTERN 


The simple method of generating the marching 
pattern and displaying failure bits of the memory on 
the braun tube will be introduced. Fig. 2 shows the 
block diagram. The address pattern is generated 
using four synchronous 4 bit counters. Fig. 4 shows 
the entire pulse relations. This example is for 16K 
bit memory and shows that A14, which has a half 
frequency of A13, is the same as the data inputs. 
A15 signal, together with the carrier signal of 
HD74161, is used to determine the termination of 
the sequence. 

As shown in Fig. 2, in the read and write cycles 
after clearing all bits, addressing is twice the period 
of clearing. This switching is performed at the 
binary gate, following the reference pulse generating 
circuit. Output of HD74161 is input to D/A con- 
verter and input to the oscilloscope as an analogue 
signal of X-Y matrix. The output of the comparator 
circuit is input to the Z axis and performed lumi- 
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Outline of Testing Method 
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Fig. 2 Marching Pattern Generating Circuit 
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Fig. 4 Entire Pulse Relation 


nous intensity modulation. In this way, the fail bit 
map is displayed on the CRT. Compared with 
others like TTL, the operation of |C memories is 
too complicated to understand only by pulse wave- 
form observed with an ordinary oscilloscope. 


to Comparator Circuit of Memory 


> X Axis of Oscilloscope 


Y Axis of Oscilloscope 


> Z Axis of Oscilloscope 


Therefore, the fail bit map as shown in Fig. 5 is very 
useful for observing the operation of IC memories. 





& 
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(D) 
Fig.5 Example of 1 bit Solid Failure 
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4, FAILURE MODE 


Generally, 70% — 90% of failures at users are called 
solid failures. This failure mode has no relation 
with access time, voltage margin or timing. In this 
mode, a certain specified bit is stuck in “O” or “1”. 
The simple methods previously mentioned is useful 
to detect such failures. Therefore, high-precision 
measurements such as those performed in memory 
iC manufactures are not necessary except any spe- 
cial cases. 

Hitachi performs 100% inspection on the worst 
conditions for devices so as to guarantee sufficient 
operations under all power voltage conditions and 
timing conditions specified. 

An extremely accurate memory tester is necessary 
to perform high-precision inspection considering 1ns 
accuracy. Hitachi has been developing testers to 
supply excellent memory ICs in characteristics and 
quality to users, and establishing the system capable 
of developing further high-efficiency memory ICs. 
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APPLICATION OF DYNAMIC RAMS 





1. Power On 

After turning on power to set the memory circuitry, 
hold for more than 500us and apply eight or more 
dummy loads before actuating the memory. The 
dynamic cycle may be either an ordinary memory 
cycle or a refresh cycle. 


2. Operation Modes (See Fig. 1) 

(1) Read Cycle: 
First, decide the X address of the memory cell 
chosen and start with trailing of RAS. When 
the X address has been held by the internal 
circuitry, change it to Y address. Then, trail 
CAS to take in the Y address. If the WE pin is 


at high level, output will appear on the Dout 


pin after a certain time. 

Write Cycle: 

The input at Din is written in the memory cell 
when WE turns to low before CAS. 
Read/Modify/Write Cycle: 

During this cycle, CAS and WE are trailed down 
to low, so that data is read out from and 
written in the same address in the same 
memory cycle. 

Page Mode Cycle: 

In this cycle; CAS is cyclically moved, after 
taking in the X address through RAS, to scan 
only the Y address. This permits reading out 
and writing in only one column data at high 
speed. 


(2 


= 





(3 


—— 


(4 


— 


C) Read cycle ~~ © Read modify write cycle 
Write «vel 













Page made read cvcle —— 
Page mode write cvcle-— = 


“NR Near N gf 
wn e Ly « . 
D wn BN eK aoe 


Dw OO 






Fig. 1 Operating modes of Dynamic RAMs 





2. Data Output 

Dout is a TTL-compatible three-state output with 
two TTL-load fan outs. The output is controlled by 
the CAS signals; it is held while CAS is low, while 
Dout returns to a floating state when CAS is high. 
In the early write cycle, the output reaches high- 
impedance to permit the use as a common |/O ter- 
minal. 


3. Refresh 

Refresh is a process of periodical rewriting to make 
up for the leakage of the charge accumulated in the 
memory cell. This operation is implemented in the 
RAS only refresh cycle, ordinary read cycle, and so 
on. In 16k and 64k bit memories, all bits can be re- 
freshed by a 128-cycle scanning to only the X 
addresses from AO to A6. In 256k bit memories, 
refresh is performed by 256-cycle scanning to X 
addresses from AO to A7. Especially, the RAS only 
refresh cycle permits such a power-efficient refresh 
as calls for only approximately 75 percent of the 
current consumed by the read cycle. With CAS 
fixed at high level, the output is in high-impedance. 
There are two methods of refresh: concentrated and 
deconcentrated refresh. The former gives a concent- 
rated 128-cycle or 250-cycle refresh after operating 
the memory for a period of 2ms or 4ms maximum. 
In contrast, the latter repeats a refresh cycle every 
16us following the initial 16us (=2ms/128 or = 
4ms/256) memory operation. A choice between the 
two modes calls for a careful consideration about 
the system’s efficiency. 





4. Operating Current of Dynamic RAMs 

Fig. 2 shows the waveforms of the current applied 
in various operating modes. The mean operating 
current in each mode equals the value obtained by 
dividing the integrated result of each waveform by 
the cycle time. The first peak current in each ope- 
rating mode appears as a result of the circuit opera- 
tion during the memory access time. On the other 
hand, the peak current during standby appear as a 
result of the precharging operation in each circuit. 
Having two circuitry operation modes -—X and Y. 
Dynamic RAMs show different peak currents de- 
pending upon the operating timing of RAS and 
CAS. That is, the greatest peak current appears 
when both X and Y circuits operate simultaneously. 
The current consumed while the memory stands by 
on the board is expressed in terms of the cycle time 
dependency shown in Fig. 3. 
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Application of Dynamic RAMs 


RAS/CAS RAS/CAS Cycle|RAS Only Cycle 5. Noise 

| Broadly, noise can be classified into power source 
noise and input signal noise. The power source 
noise can be further classed into low-frequency 
noise and high-frequency noise as shown in Fig. 4. 
To assure a stable memory operation, the peak-to- 
peak power supply voltage in the presence of low- 
or high-frequency noise should be held below 10 
percent of its standard level. To prevent the power 
source noise, it is recommended to provide a con- 
denser of 0.1uF or so to each one or two devices. 
Input signal noise can be classified overshoot or 
undershoot. The undershoot should be held below 
the highest input level specified. To prevent input- 
undershoot-induced parasitic transistor effects, a 
-5V Vaz is provided to the three-way power source 
or a built-in Vgg bias circuit is included on chip. 








RAS Only Refresh Current Icc (mA) 


200n 500n lu 2u  SulOu 20y Normally, design should be such that fhe input 
| Cycle Time tac) undershoot does not exceed the minimum value 
specified for V,,, at worst. Overshoot and under- 
Fig.3 Cycle time dependence of RAS only shoot can be reduced by inserting a damping resist- 
refresh current ance of several tens of ohms in Dynamic RAM 

series. 


High-frequency noise 
Not more than 10% of standard 
power supply voltage 


ve b 
ee 


Low-frequency noise } 
Not more than 10% of standard power 

supply voltage 

Total of low-and high-frequency 

Not more than +10% of standard power 

supply voltage 







Fig. 4 Power source noise 
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MH PROGRAMMING & ERASING OF EPROMS 
1, PROGRAMMING & ERASING OF EPROM 


1.1 Programming 
Data is programmed into the memory cell of an Logic "1" Logie “0° Drain 
EPROM by applying a high voltage to its drain and 
gate (Fig. 1 and 2). The high voltage at the drain 
increases the energy of the electrons in the channel 
area, When the energy becomes high enough, the 
electrons become what are known as “‘hot elec- 
trons” that are capable of jumping across the oxide 
film. Pulled by the high voltage at the gate, the hot Fig.3 Reading out stored information 
electrons are admitted into the floating gate. The 
electric charge entering the floating gate changes the 
threshold voltage in the memory element, whereby 
it is stored as new information. When reading out, 
voltage is applied as shown in Fig. 3, and “1” and 
“O” are identified by checking whether or not 
current flows. Since the drain voltage for read-out 
is set at about 3V, no erroneous writing takes place. 
When shipped, all bits of the EPROM are held at 
logic ‘1°’ with all electric charge released (with no 
data in). In changing the logic 1 to logic 0 through 
the application of the specified waveform and volt- 
age, the necessary information is programmed in. 
The higher the V,, voltage and the longer the 
program pulse width tpw, the more the quantity of 
electrons can be programmed in, as shown in Fig. 4. 
If the V., exceeds the rated value, such as by over- 
shoot, the p-n junction of the memory may yield to 
permanent breakdown. To avoid this, check Vp, 
overshoot by the PROM programmer. Also, check 
negative-voltage-induced noise at other terminals, 
which can create a parasitic transistor effect and é 
appearently reduce the yield voltage. Hitachi's 
EPROMs are usually capable of being written and 
erased more than 100 times. 
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Fig.2 Cross section of 
memory transistor 
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Fig.4 Typical Programming Characteristics 
of EPROMs. 
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1.2 Erasing 

Data strored in the EPROM is erased by releasing 
the electric charge from the floating gate through 
the exposure of the memory chip to ultraviolet 
light. Light has an energy that is inversely propor- 
tional to its wavelength. Receiving the energy of 
the ultraviolet light, the electrons in the floating 
gate are again turned into hot electrons, which jump 
across the oxide film into the control gate or sub- 
strate. As a result of this process, the stored 
information is, erased. Accordingly, the stored 
information can not be erased by such lights whose 
wavelengths are too long to give adequate energy to 
jump over the barrier of the oxide film. For 
successful erasing, the wavelength and minimum 
exposure rate of ultraviolet light are specified as 
2,537A and 15W sec/cm? respectively. This condi- 
tion is attained by exposing a device to an ultra- 
violet lamp of 12,000uW/cm? 1.2 ~ 3cm away for 
approximately 20 minutes. The ultraviolet light 
transmission rate of the transparent lid is about 70 
percent. Any contamination or foreign material 
at the surface of the capsule lowers the transmission 
rate, prolonging the erasing time. So such contami- 
nation should be recovered by use of alcohol or 
other solvent that does not damage the package. 
Fig. 5 shows typical erasure characteristics for 
EPROM. 
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Fig.5 Typical Erasing Characteristics 


1.3 Data retention characteristic of EPROM 

As a result of writing in, approximately 0.5 to 2.0 
x 107? coulomb of electrons are accumulated at 
the floating gate. With the elapse of time, however, 
these electrons decrease, as a result of which the 
inversion of stored information can happen. The 
mechanism of electron dissipation is generally 
explained as follow: 


(1) Data dissipation by heat 
The accumulation of electrons at the floating 
gate is an unbalanced state, so the dissipation of 
thermally excited electron is unavoidable. 
Therefore, the data retention time has a close 
relationship with temperature. Fig. 6 shows 
typical data retention characteristics. The data 
retention time is proportional to the reciprocal 
of absolute temperature. 

(2) Data dissipation by ultraviolet light 
Ultraviolet rays at a wavelength of not greater 
than 3,000 ~ 4,000A is capable of releasing the 
electric charge stored in the memory of the 


EPROM with varying efficiencies. Fluorescent 
light and sunlight contain some ultraviolet rays, 
so prolonged exposure to these lights can cause 
data corruption as a result of electric charge 
dissipation. Fig. 7 shows examples of the data 
retention time under an ultraviolet eraser, 
sunlight and fluorescent lighting. But it should 
be noted that the data for fluorescent light and 
sunlight are not definite because of their: vary- 
ing ultraviolet ray contents. The ultraviolet ray 
content in sunlight, for example, varies greatly 
with seasons, weather and the composition of 
the atmosphere. 


10? 
10° 


108 


MTTF (hres) 


10° 


10) 


300 200 150 100 
Storage Temperature (CT) 
Fig.6 Typical Data Retention Characteristics 
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Fig.7 EPROM's data retention time 
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Programming & Erasing of EPROMs 


(3) Data dissipation by voltage 
This type of data dissipation occurs while infor- 
mation is being written in. At other memory 
cells lying on the same word line or data line as 
the memory cell being programmed, high 
voltage can cause the dissipation of stored 
electric charge. Of course, such defects are 
removed at the factory by pre-shipment inspec- 
tion. The programming voltage and pulse width 
should be always kept within the specified 
range for the same reason. 


1.4 Application of OTPROM 
One time electrically programmable ROM 
(OTPROM) has two kinds of packages: standard 
Dual In-line Package (DIP) and Small Outline Pack- 
age (SOP). And it features only one time pro- 
gramming because it has no window through which 
ultraviolet light exposes; testings of programming 
and erasure cannot be performed after assembled. 
So, in Hitachi, we perform screening test for pro- 
gramming, access time, and data retention on wafers 
at proving test. 
However, defects rarely occurred in assembly 
process cannot be completely removed in final test 
screening which can perform only reading test. 
Therefore, we would recommend users to per- 
form high temperature baking after programming 
devices in order to ensure high reliability so as not 
to be inferior to EPROMs. 
Detailed conditions and procedures for the screen- 
ing are shown in the right. First, please program 
and verify devices by programmer, then, leave them 
without bias at 125 to 150°C for 24 to 48 hours. 
After that, please ensure the function of reading-out 
and remove the data retention failures. 
From the results of devices in which the recom- 
mended screening test is properly performed, we 
would confirm that the data retention charac- 
teristics of OTPROMs are equal to general EPROMs. 


Proving (1) 


Programming, 
Reading-out 







Data 
Retention 


Proving (2) 









Wafer Screening 


Program and 
Verify 
by Programmer 


Baking at, 
125to 150 C 
for 24 to 48 hrs 


Ensuring 
Read-out 





Recommended | 
Screening conditions 


1.5 EPROM Programmer 

The 16K EPROM Programmer stores the program in 

its internal RAM and writes the program in the 

EPROM. For this programming, the minimum of 3 

functions are necessary: blank check function prior 

to programming, programming function and the 

verify function after programming. As shown in the 

right chart, there are another programmers provided 

with a reverse insertion checking function or pin 

contact checking function prior to the blank check. 

The outline of each block is as follows. 

(a) Pin contact check 
In the connection test of the ROM pin and the 
socket, normally checking is performed by 
detecting the forward current of each EPROM 
pin. Care is necessary as this forward biased 
resistance differs according to products of each 
company. 

(b) Reverse insertion check 
This check detects the reverse insertion of the 
device, places the equipment in reset mode and 
protects the device and equipment. 

(c) Blank check 
This check is performed before programming 
and checks whether or not it is an erased 
EPROM, or for preventing EPROM repro- 
gramming. Since the output data in the erased 
condition are ‘1 (high level), check whether 
or not data in EPROM are all “1°. It will fail- 
stop even when 1 bit is “0’’ (low level). Nor- 
mally, it is designed to provide warning with a 
lamp or buzzer. 

(d) Programming 
The function of programming the data in the 
internal RAM of the programmer into EPROM 
and will fail-stop when programming cannot be 
made. The normal flow is as shown below. The 
EPROM data will be read out prior to pro- 
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gramming and compared with programming 
data. If they coincide, programming will be 
skipped and if they differ, programming will be 
performed. Then, read out will be made again 
and compared with the programming data, and 
if they coincide, it will progress to the next 


address. 


(e) Verify 


This function is for checking after programming 
completion whether or not the programming is 
correct when comparing with the data in the 
internal RAM of the programmer and it per- 
formes fail-stop when it does not coincide. 
Normally, when it fails, together with lighting 
of the fail lamp, the address and data are 
displayed. 











ts Programming 
Necessary’ 


Programming 






Is Readout OK? 


Address 
Increment 


(f) How to input the program 
There are the following methods for inputting 
the program data to the internal RAM of the 
programmer. Normally, paper tape input and 
teletypewriter input are options. 


Method 
Copy input 


Content 
Input by copying the master ROM. 


Input by the keyswitch of the front 
panel. Used for correction or 
revision of program 


Manual input 


Paper tape input | Read the paper tape furnished 
from the host system with the 


tape reader 


Teletypewriter 
input 


Input with the teletypewriter. 
Preparation, correction and list 
preparation of the program can be 
made, 


1.6 Maker Identifier Code 

Programming condition of EPROM is various 
according to EPROM manufacturers and device 
types. It may cause miss operation. To counter- 
measure it, some EPROMs provide maker identifier 
code. Users can write EPROM by reading out write 
condition coded before shipped. Some commercial 
programmers set write condition by recognizing this 
code. This function enables effective program. 
Following programming condition is; @ program 
voltage, @) program timing, @) high speed pro- 
gramming algorithm, (4) pin configuration. EPROM 
has maker identifier code area besides memory 
access area, as shown in Fig. 2.32. 

Table 2.7 describes how to utilize maker identifier 
code. Setting AQ at 12V and Al — A8, A10 — A13 
at V,, access to maker identifier code area and Op 
— 0, output programming condition code with Vj, 
or Vin Of Ao. 


Maker Identifier 
Area 


Data Access 
Area 





P BEneReee 
Din —{1/0 Controt Circut> Dout 


Table 2.7 













HN27128A 
HN27256 
HN27C256 
HN27512 
HN27C101 
HN27C301 
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1.7 Handling EPROM 
Contact with a charged human body or rubbed with 
plastics or dry cloth, the glass window of an 
EPROM generates static electricity which causes de- 
vice malfunctions. Typical malfunctions are faulty 
blanking and write marging setting that give a wrong 
imperssion that information has been correctly 
written in. As already reported at the international 
conferences concerning the reliability of LSI! chips, 
this is due to the prolonged retention of electric 
charge (resulting from the static electricity) on the 
glass window. Such malfunctions can be eliminated 
by neutralizing the charges through the eradiation 
of ultraviolet rays for a short time. It is recom- 
mended to execute reprogramming after this eradia- 
tion since it reduces the electric charges in the 
floating gate, too. The basic countermeasure is to 
prevent the charging of the window, which can be 
achieved by the following methods as in the preven- 
tion of common static breakdown of ICs. 

(1) Ground operator to handle EPROM. Avoid the 
use of things such as gloves that may generate 
static electricity. 

(2) Refrain from rubbing the glass window with 
plastics or other materials that may generate 
static electricity. 

(3) Avoid the use of coolant sprays which contain 

some ions. 

Use shielding labels (especially those containing 

conductive substances) that can evenly distri- 

bute the established charge. 


(4 


— 





1.8 Shielding label 

When using an EPROM in an environment where 

ultraviolet exposure can occur, it is advisable to put 

a shielding label on its glass window to absorb ultra- 

violet light. Specially prepared shielding labels are 

marketed. Metal-loaded labels are particularly effec- 

tive. In choosing a shielding label, the following 

points should be carefully checked. 

(1) Adhesiveness (mechanical strength) 
Avoid repeated attaching and dusting that may 
reduce the adhesive strength. Ultraviolet eras- 
ing and reprogramming are recommended after 
stripping off an attached label. (When the need 
arises to change a label, it is advisable to put a 
new one on the old one since peeling may de- 
velop a static charge.) 

(2) Temperature range 
Use the shielding label in an environment whose 
temperature falls within the specified allowable 
temperature range. Beyond the specified tem- 
perature range, the paste on the label may 
harden or stick too fast. When it hardens, the 
label may be peeled off easily. When it sticks 
too fast, the paste may remain on the window 
glass even after the label has been removed. 

(3) Damp-proofness 
Use the shielding label in an environment whose 
humidity falls within the specified allowable 
humidity range. Today there are few shielding 
labels that can meet all environmental require- 
ments established for the EPROM. So a 
suitable one must be chosen for each specific 
application. 
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—™ MASK ROM PROGRAMMING INSTRUCTION 





The writing of the custom program code into mask 
ROMs is performed by the CAD system, using a 
large-sized computer. ROM code data should con- 
form to specifications given below, using either 
paper tape, EPROM, or magnetic tape. Additional 
instructions, such as chip select and customers’ part 
number, should be given in the “ROM Specification 
Identification Sheet”. 


1. Specification of EPROM 
(1) Submit the three sets of the EPROM stored 
Data. Specify the address of the EPROM in the 
case of two or four EPROMs. 
(2) The ROM Code data is input from the start 
address to Final Address in the EPROM. 
(3) Type of EPROM 
HN482764 (8K-word x 8-bit, 2764 Compatible) 
HN4827128 (16-K word x 8-bit, 27128 Com- 


patible) 

HN27256 (32K-word x 8-bit, 27256 Com- 
patible) 

HN27C256 (32K-word x 8-bit, 27C256 Com- 
patible) 


2. Specification of Magnetic Tape 

2.1 Use the following type of magnetic type which 
can be entered in a magnetic tape device compatible 
with the IBM magnetic tape device. 


(1) Length .... 2,400 feet, 1,200 feet or 600 feet 
(2). Width) a3: Ocho ke wk Ga ee 1/2 inch 
(3) Channel .................. 9 channels 


(4) Bit density 800 BPI or 1,600 BPI (Clear- 

ly state which it is in the 

“ROM Specification Inden- 

tification Sheet’’.) 

2.2 Use the EBCDIC code as the use code. 

2.3 Follow the format of the magnetic tape as de- 
scribed below 


(1) No leading tape mark 


(2) No label 
(3) Recordsize ............ 80 byte/1 record 
(4) Block size ............ 10 records/1 block 


(5) The end of the file should be indicated by 2 
successive tape marks (TM). 


ACW 


2.4 Data Mode 

2.4.1 HMCS6800 Load Module Mode 

This mode is the object mode output from the 

assembler of HMCS6800. 

(1) Divide the 8 bit code into the upper and lower 
4 bit codes, and convert each into hexadecimal 
notation. 

(Example) The code of 1100 0110 is as follows 

under binary notation. 





(Upper 4 bits) (Lower 4 bits) Bit weight 
D, D, D, D, D, D, D, D, (ROM output 
1 1 0 0 011 0 equivalence) 


(2) The actual load module mode is shown as fol- 
lows: 


Header 
record 


Record Start 


| 


Record Type 


Byte Count 





End of 


























A8 (Check Sum ) 


T T 7 
10) 
' 
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Mask ROM Programming Instruction 


SO indicates the head of the file and S9 indicates the 
end of the file. The actual data enters following S1. 
It means that the data starts from the address 
(hexadecimal) indicated in the address size. The 
address of the address size of the data recorder is 


Example 


compared with the next data recorder address by 
counting in increments of 1 byte of the data and 
checking whether it is sequential or not. The printed 
example of the HMCS6800 load module mode is as 
shown below. 


Header Record ~S00B000058204558414D504CB5 


Data Record 


Data Record 
End of 


File Record ~S9D030000FC 


(3) In case the address is skipped, perform entry 
into the “ROM Specification Identification 
Sheet’ that the skipped address, and the data 
(00 or FF) entered into the skipped address by 
hexadecimal notation. 

2.4.2 BNPF Mode 

(1) One word is symbolized by the word start 

mark B, the bit content represented by 8 char- 

acters of P and N, and the BNPF slice com- 
posed of successive 10 characters of the work 

end mark F. 

The contents from F of one BNPF slice up to 

B of the next BNPF slice are ignored. 

(Example) The code of AA by hexadecimal 

notation is symbolized as shown 
below. 

(3) It is necessary to designate the bit pattern 
(BNPF slice) on all ROM addresses. Therefore, 
the term of the ROM head address of ‘‘ROM 
Specification Identification Sheet’ always be- 


(2 


~~ 


comes 0. 

: Indicates start of 1 word. 
re Indicates “‘O” of 1 bit data. 
Indicates ‘1"’ of 1 bit data. 
Foe eee eee eens Indicates end or 1 word. 
Example 





NZ2ZZTLZZ7LZTT 


—-SII3FOO0O07EFS5587EF7897EFAA77EF9CO7EF9OC47E24 
~SLIL2FOLO0FA657EFA8B7EFAAO07EFOYDC7EFA247E06 





3. Specification of Floppy Disk 
3.1 Use the following type of Floppy Disk 
(1) Type . 8 Inch Single Sided and Single Density. 





(2) Number of Sector................. 26 
(3) Number of Track ...............25. 77 
Sector 26 
| Sector 01 
eta gs ~ yf Sector 02 
N i Sector 03 
Sector 16 
Track 74 
One Record 


Track 00 
(Index: Track) 


3.2 Use the EBCDIC code as the use code. 

3.3 Make the format of the floppy disk as des- 
cribed below. 

(1) Composition 









Sector 
07 







Location 
Standard Volume Label 


Standard Head Label | 00 
Alternal Track 75, 76 


00 
Spare Track 
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eee CMaask ~ROM Programming Instruction 


(2) Recordsize ............ 80 byte/1 record 3.4 Data Mode 
(3) Use the sector as below. Use one sector for one See 2.4 
record, that is 80 bytes out of 128 bytes used 
for one record. 





1 Track 






Sector 25 
(128 bytes) 






Sector 26 
(128 bytes) 





Sector 24 
(128 bytes) 




















Record 25 
(80 bytes) 






Record 26 
(80 bytes) 


Record 24 
(80 bytes) 
















ROM Code “Customer 
Part Number’ 
Chip Select 


Select Esther and Other 
of the three Information 





Mask Preparation 


Sample 
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DAIA 
oHEETS 


MOS STATIC RAM 
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HMG148SHP Series 


1024-word x 4-bit High Speed Static CMOS RAM 


@ FEATURES 

@ Fast Access Time ...........ccccsccsccces 45/55ns (max) 
@ Low Power Standby and Low Power Operation; 

Standby: 100 uW (typ.), Operation: 175mW (typ.) 

Single 5V Supply 

Completely Static RAM: No Clock or Timing Strobe Required 
No Peak Power-On Current 

No Change of tacs with Short Deselected Time 

Equal Access and Cycle Times 

Directly TTL Compatible; All Inputs and Outputs 

Common Data Input and Output; Three-State Outputs 

Pin-Out Compatible with Intel 2148H mw PIN ARRANGEMENT 


M BLOCK DIAGRAM 





(DP-18) 


A. ¢ 
Aso 
Ace 
Are 


—=—— 0 Vec 


——o GND 





Arc 


1/0, ¢ 


Column 1/0 
: Column Decoder 
NZ & 


1/0; © 







1/0, ¢ 





(Top View) 


M ABSOLUTE MAXIMUM RATINGS 


Terminal Voltage * Vr V 
Power Dissipation | Prof WwW 
Operating Temperature °C 
Storage Temperature Cc 
Storage Temperature ** °C 


* with respect to GND Vite wis ™—3.5V (Pulse width=20ns) 
* © under bias 


M@ TRUTH TABLE 


2 |e 


Read Cycle 1, 2 
Write Cycle 1, 2 
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HM6148HP Series 





M@ RECOMMENDED DC OPERATING CONDITIONS (Ta~0 to +70°C) 








Supply Voltage 






Input Voltage 


* —3.0V (Pulse width 20ns) 


MDC AND OPERATING CHARACTERISTICS[1] ( Ta=0~70°C, Vcc =5V+10%, GND=O0V) 





Input Leakage Current {Tui | Vec=max, V..=GND to Vec Fo — | — | 20 | KA 
Operating Power Supply Current (1) | tec [| CS=Vitvom0mA iT 888 mA 
Operating Power Supply Current (2) min. cycle, CS= Vit, i-o=0mA | — | 50 | 100 | mA 
Standby Power Supply Current (1) |oIss |CS=Ve  —issi—‘“‘<‘zw = | 8 Ll mA 
Standby Power Supply Current(2) ae ee Vin=0.2V or ) = | a | p00 | KA 


* Typical limits are at Vec=5 OV, Ta=+25°C and specified loading 


Mi CAPACITANCE (Ta=25°C, f=1MHz) 















Input Capacitance 


Input /Output Capacitance 





Note) This parameter is sampled and not 100% tested 


MAC CHARACTERISTICS (Vcc=5V+10%, Ta=0 to +70°C) 
@RISE/FALL TIME 


@AC TEST CONDITIONS 
Input pulse levels: GND to 3.0V 
Input rise and fall times: 5ns 
Input and Output timing reference levels : 1.5V 
Output load: See Figure 


vA aN 
480Q 4BOQ 
Pout Pout 


255Q 30pF : 255Q Spk 
ov 





Qutput Load A? Output Load B t-=t,;=5ns 


(for tauz,tiz, (wz, tow) Input Pulse Waveform 


* Including scope & jig 
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HM6148HP Series 





MAC CHARACTERISTICS (Ta=0 to 70°C, Vec=5V+10%, unless otherwise noted. ) 
@READ CYCLE 


i 
Item ) Unit 
a ee ee 

Chip Select Access Time fits | -— | #6 | -— | 8 | ns 
Output Hold from Address Change ee ee ns 
Chip Selection to Output in Low Z ee ns 
Chip Deselection to Output in High Z a ee ee ee ee ee ns 
Chip Selection to Power Up Time Fi =f 0 | = | oo {| = | ns 
Chip Deselection to Power Down Time ft | -— {| %0 | - | » | ns 


% Transition is measured +500mV from steady state voltage with Load(B). This parameter 1s sampled and not 100% tested. 
At any temperature and voltage condition tvz max is less than ¢.2 min. 


@ TIMING WAVEFORM OF READ CYCLE No.1‘) 


tac 









Address 


Dout 


cs 
Dout High 
Impedance 
Vcc supply eee See 


current 


Notes) 1. WE 1s High for Read Cycle. a 
2. Device 1s continuously selected, CS= Viz. —_ 
3. Address Valid prior to or coincident with CS transition Low. 
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HM6148HP Series 
@WRITE CYCLE 





HM6148HP-45 HM6148HP-55 
= ne 
Chip Selection to End of Write ftw | | fF = ns 
Address Valid to End of Write pb ns 
Data Valid to End of Write a eee 
Write Enabled to Output in High Z* 2} 4} 4} ns 
Output Active from End of Write * pf 4 8 | BH ns 


* Transition 1s measured +500mV from steady state voltage with Load B 
This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled) 


tw 


Address 










cs NAS ALLL LALLL 


taw 
tas twp: a) : 
WE KAY ae 
Din — — XY 
(3) 
twe 


5} 
tow: “ tone) 
Dout High Impedance 


@ TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS Controlled) 


twe 


ig ee 


ow KKK KKK KT KER 


High Impedance 4) 


Dout 


NOTES of Timing Waveform of Write mee 

1. A write occurs during the overlap of a low CS and a low WE. (twe) 

2. twr is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

4. If the TS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remain 
in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs 
must not be applied to them. 

6. Dout is the same phase of write data of this 
write cycle. 


@ HITACHI 
Hitachi America Ltd. ¢ 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 43 





44 


HM6148HP Series 


SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE 


Supply Current Icc (Normahzed) 


Supply Current Icc (Normalized) 





Supply Voltage Vec (V) Ambient Temperature Ta (C) 


ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE 


Access Time taa tacs (Normalized) 


Access Time taa tacsy ‘ Normalized) 





Supplv Voltage bec (V) Ambient Temperature Ta (CT) 


ACCESS TIME VS. LOAD CAPACITANCE SUPPLY CURRENT VS. FREQUENCY 
18 11 
bo 10 
F 14 F ee) 
- 12 = OR 
= 1) 
g 10 ze 
08 Ob 
*e 00 200 300 400 500 a } 4 1 i) 1) 25 0 
Load Capacitance (1 (pF) Frequency f (MHs} 
€ HITACHI 
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HM6148HP Series 


INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 





F E 
Supply Voltage Vec (V) Supply Voltage bec (V) 
OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 


Output Current low (Normalized) 
Output Current fon (Normalized) 





Output Voltage Vow (\) Output Voltage Vor (V) 


STANDBY CURRENT VS. AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 


Vec=3V 


CS=28V 





= 
= 
a “S 
Z F 
x z 
2 
S & 
= w 
5 — 
£ s 
: 5 
4 oO 
= > 
3 2 
F = 
g 
w 
CS= Ver—02V 
2 { 5 
Ambient Temperature Ta (‘C) Supply Voltage Vec (V) 
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HMGI148SHLP Series 


1024-word x 4-bit High Speed Static CMOS RAM 


@ FEATURES 
Low Power Standby and Low Power Operation: 


Standby: 


-5uW (typ.), Operation: 175mW (typ.) 


Fast Access Time: 45/55ns (max) 


Capability of Battery Back Up Operation 
Single 5V Supply 
Completely Static RAM: No Clock or Timing Strobe 


Required 





No Peak Power-On Current 
No Change of tacs with Short Deselected Time 
Equal Access and Cycle Time 


Directly TTL Compatible: All Inputs and Outputs 


(DP -18) 


Three State Output 


Pin-Out Compatible with Intel 2148H 
@ BLOCK DIAGRAM 


A 
As © 
Ace 
Are 
Asc 
Aro 


1/0, © 


1/0; © 


1/0, © 


1/0, ° 





M@ PIN ARRANGEMENT 


>a 

> ~e——0 Veco 
b> Sea Memory Array © GND 
> Oe (aaa 64 x64 





Column 1/0 
Column Decoder 
IY LS LZy LX 













a 
ib (Top View) 


M@ ABSOLUTE MAXIMUM RATINGS 


Item Ratings Unit 


Terminal Voltage * ~0.5 to +7.0 V 


Power Dissipation 


Operating Temperature Tops 0 to +70 
Storage Temperature —55 to +125 


Storage Temperature ** Pines —10 to +85 


Orel o T= 


* with respect to GND. Vie min ™=—3.5V (Pulse woth = 20ns) 
%* * under bias. 


W@ TRUTH TABLE 


cs 


I/O Pin Reference Cycle 
High Z 


E | Mode Vcc Current 


Read Cycle 1, 2 
Write Cycle 1, 2 


rh 
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HM6148HLP Series 


@ RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


a 










nn 
° 


Supply Voltage 


Input Voltage 


* —3 OV (Pulse width 20ns) 


MOC AND OPERATING CHARACTERISTICS (7a=0to +70°C, Vec=5V ee GND=0V) 








* Typical limits are at Vec=5 OV, Ta~+2S5°C and specified loading 


Wi CAPACITANCE (Ta=25'C, f=1MHz) 


Input Leakage Current Vec=max, V..=GND to Vec ae BA 
Output Leakage Current [col | CS=Vin, Vieo=GND to Voc | — | — | 2.0 | BA 
Operating Power Supply Current (1) sles PES Santa Oak ee | | | mA 
Operating Power Supply Current (2) | Ice: | min. cycle, CS=Vi,fom0mA =| = — ~—| 50 | 100 | mA 
Standby Power Supply Current (1) a a ee ee 

Standby Power Supply Current (2) on oe, Vinem een or p=] 1] oo | KA 


Note) This parameter is sampled and not 100% tested. 


MAC CHARACTERISTICS (Vcc=5V+10%, Ta=0 to +70°C) 
@RISE/FALL TIME 
Item Symbol Unit 


fo ee 


Input Fall Time ns 


@AC TEST CONDITIONS 
Input pulse levels: GND to 3.0V 
Input rise and fall times: 5ns 
Input and Output timing reference levels : 1.5V 
Output load: See Figure 





aN 5\ 
480Q 480Q 
3V 
Deut Dout 
2545Q 30pF° 255Q 5pF° 
OV 
Output Load 1A) Output Load (B) te=ty~5ns 
(for tuz, ¢iz, twz, tow) Input Pulse Waveform 
% Including scope & jig 
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HM6148HLP Series 


MAC CHARACTERISTICS (Ta=0 to+70C,Vcc=5V410%, unless otherwise noted. ) 
@®READ CYCLE 


a. 
Read Cycle Time | ote Se ns 
Output Hold from Address Change a ee ee ee ee ns 
Chip Selection to Output in Low Z Set Se | =| ns 
Chip Deselection to Output in High Z SS eee ns 
Chip Selection to Power Up Time Sot | = | oo | = | ns 
Chip Deselection to Power Down Time He ft ns 


® Transition is measured +500mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
At any temperature and voltage condition tvz max is less than ¢:z min. 


@ TIMING WAVEFORM OF READ CYCLE No.1 ‘(2 


Address 


Dout 


Vec supply 
current 





Notes) 1. WE 1s High for Read Cycle 
2. Device 1s continuously selected, CS= Viz. 
3. Address Valid prior to or coincident with CS transition Low 
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HM6148HLP Series 


@WRITE CYCLE 











ie | srt | eee ee ii 
ee ae a 

a ae Tas oo. ae = 
Chip Selection to End of Write tars | SS ns 
Address Vald to End of Write Se ns 
Data Valid to End of Write | tw =f of ts 
Write Enabled to Output in High Z* tw7 a ee ee ee ee ns 
Output Active from End of Write * ee ee ee ee ee ns 


* Transition is measured +500mV from steady state voltage with Load B. 
This parameter 1s sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled) 


Tg 


Address 







es N\A Ss ALAL LAL IZ 


taw 
tas tent (i) 
De cille ae t — 
re tow ton 


@ TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS Controlled) 


two 


Address a ae a roe 


NID 0:0.0:6:050°0:6.0°0.6 SEEN NN 5.0.06 00°60 


High Impedance (4) 
Dout 


Notes of Tming Waveform of Write 

1. A write occurs during the overlap of a low CS and a low WE. (tw) 

2 twa is measured from the earher of CS or WE going hgh to the end of write cycle. 

3. During this pervod, I/O pins are wm the output state so that the input signals of opposite phase to the outputs must not be applied. 

4 If the CS bow transition occurs simultaneously with the WE low transition or after the WE transition, the output buffers remam in a high mpedance state. 
5. If TS ws low during this perwd, 1/O pus are m the output state Then the data input signals of opposite phase to the outputs must not be apphbed to them. 
6. Dout is the same phase of write data of this write cycle. 
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HM6148HLP Series 


MLOW Vcc DATA RETENTION CHARACTERISTICS (0°C STasS70° ) 


CS2 Vec—0.2V aa 
Viz Vec—0.2V or p= 
Le ates 
[trea | 


Vec for Data Retention 


Data Retention Current 
Chip Deselect to Data Retention Time | tear | OVS V,.50.2V 


Operation Recovery Time 





Note) 1. tac™Read Cycle Time. * Vec=3.0V 
** Vecm2.0V 


@LOW Vcc DATA RETENTION WAVEFORM 
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Unit 


BA 


ns 


HM6147HP Series 


4096-word <1-bit High Speed Static CMOS RAM 


MFEATURES 

@ High Speed: Fast Access Time 35ns/45ns/55ns Max. 

@ Low Power Standby and Low Power Operation, 
Standby: 100uW typ., Operation: 150mW typ. 

Single 5V Supply and High Density 18 Pin Package 
Completely Static Memory — No Clock nor Timing Strobe 
Required 

No Peak Power—On Current 

No Change of t4 cg with Short Chip Deselect Time 

Equal Access and Cycle Time 

Directly TTL Compatible — All Input and Output 

Separate Data Input and Output: Three State Output 

Plug-in Replacement with Intel 2147H NMOS STATIC RAM 


MBLOCK DIAGRAM 


Are Le] 
> Memory Array 
64 x 04 


———o Vie 


NX 

As a ———o CNI) 
A: ¢ > 

\ Le] 
Ay 


> a 





Column 1/0 > 2 Pout 
Column Decoder 


TNA 


Ay Ac As Ay Are An 






MABSOLUTE MAXIMUM RATINGS 


fen Symtol [fever [the 
Voltage on Any Pin relative to GND V 
DC Output Current a eae |S mA 
Power ‘Dissipation | Pro} W 
Operating Temperature ¢ 
Storage Temperature (under bias) C 
Storage Temperature --§5 to +125 cC 
* Pulse Width 20ns, DC: -0 5V 

© HITACHI 





(DP-18) 


HPIN ARRANGEMENT 





(Top View) 
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HM6147HP Series 


HBRECOMMENDED DC OPERATING CONDITIONS (0°C S7c3S70°C) 


Pareneter [Symbot Tin ema TU 
pee as so ss 

Volt 
snitaien ony [oe 
Input High (logic 1) Voltage SS NE XX 
input Low (logic 0) Voltage a RE EE ee a 


* Pulse Width 20ns, DC : —0.5V 


HDC AND OPERATING CHARACTERISTICS (0°C STaS70°C, Vec=5V+10%, GND=OV) 


Input Leakage Current Vee5.5V, GND to Vec 


Output Leakage Current CS= Vin, Veer 0V~ Voc 


Operating Power Supply Current (1) lec 


— 
° ~ 


=Vi., Output open 


al} Gi 
Nii Ww 


=Vit, Minimum Cycle 


min 
a 
aoe 
Raed 
he 
s8 CS=Vin, Vec™Min to Max Pee | 
sz 
| 24 


Operating Power Supply Current (2) 
Standby Power Supply Current (1) 


CS2 Vec—0.2V, 
Vinave0.2V or Vine Vec—0.2V 


Von 


Ton —4mA 


Standby Power Supply Current (2) 


fog Lenn) amg 
a fs) 
& a 


Output Low Voltage 


— 
° 
e 
1 
z 


Output High Voltage 


Note) 1. The operating ambient temperature range 1s guaranteed with transverse air flow exceeding 400 linear feet minute. 
2. Typical limits are at Vec~5.0V, Ta=—25°C and specified loading. 


MAC TEST CONDITIONS 
@ Input pulse levels: GND to 3.0V 


eee 
V 
[seed 


1 | 


B15 15/5 


* Including scope & j1:g capacitance 


Vee 
Dus 
Output Load B 
330Q 


BECAPACITANCE (7a~25°C, f=1.0MHz) 


Note) This parameter 18 sampled and not 100% tested. 
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So 


10 


SpF 


Vee 
$10Q 

i i - Dow 
Input rise and fall times: 5 dee Output Load A \ 
Input timing reference levels: 1.5V ae see 
Output load: See Figure 
Output timing reference levels: 1.5V (HM6147HP-35) 

0.8 to 2.0V (HM6147HP-45/55) 


* 


HM6147HP Series 
M@ AC CHARACTERISTICS (Ta=0°C to 70°C, Vecm=5V+10%, unless otherwise noted.) 


@READ CYCLE 
HM6147HP-35 HM6147HP- 45 HM6147HP-55 
Symbol 


Parameter Unit Notes 


Read Cycle Time 


—— 
rr" 
— 


Address Access Time 

Chip Select Access Time 

Output Hold from Address Change 
Chip Selection to Output in Low Z (2), (3), (7) 


(2), (3), (7) 





Chip Deselection to Output in High Z 


Chip Selection to Power Up Time 


Chip Deselection to Power Down Time 


@ TIMING WAVEFORM OF READ CYCLE NO.1‘°’ 


tac 


Address 


Data Out Data Valid 









High Impedance 
Data Que 


Vcc Supply 


Current 


Notes: 1. All Read Cycle timings are referenced from last valid address to the 
first transitioning address. 
2. At any given temperature and voltage condition, 477Z max. is less than 
{LZ min. both for a given device and from device to device. 
3. Transition is measured +500mV from steady state voltage with 
specified loading in Load B. 
is high for READ Cycle. 
Device is continuously selected, CS=V 71. 
Addresses valid prior to or coincident with CS transition low. 
. This parameter is sampled and not 100% tested. 


I OAS 
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HM6147HP Series 


@WRITE CYCLE 
Parameter 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Setup Time 

Write Pulse Width 

Write Recovery Time 

Data Valid to End of Write 
Data Hold Time 

Write Enabled to Output in High 


Output Active from End of Write 


=< 
Ts 
<a 
aoe 
= 


Unit Notes 


on 
6 
i 


ns 


Z (3), (4) 


(3), (4) 


@ TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


Address 


Data Out 


as ee 249 


\ 

Na 

(a, 
= 


High Impedance 


Deta Undefined 


@ TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


Address 


Notes: 


& wd — 











icinenrsseneennans 


tue 


TE EY ara ay, 


4 Date In Valid 
taz 








Data Undefined High Impedance 


Note) CS or WE are High for Address Transition 


. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 

. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
. Transition is measured +500mV from steady state voltage with specified loading in Load B. 

. This parameter is sampled and not 100% tested. 
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HM6147HP Series 


ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE 


Access Time taa,tacs (Normalized) 


Access Time taa,tacs (Normalized) 





Supply Voltage Vec (V) Ambient Temoerature Ta (°C) 


ACCESS TIME VS. LOAD CAPACITANCE SUPPLY CURRENT VS. FREQUENCY 





13 
= 1.2 
E - 1.1 
2 E 
2 2 
3 e 1.0 
: 
-_ é 09 
. s 08 
aoa 5 10 15 20 25 30 
Load Capacitance Ci (pF) Frequency f (MHz) 
INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 


Input Low Voltage Vit (Normalized) 
Input High Voltage Viw ( Normalized} 





Supply Voltage Vcc (V) Supply Voltage Vec (V) 
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HM6147HP Series 


OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 


Output Current flow (Normalized) 
Output Current Jo: (Normalized) 





Output Voltage Vow (V) Output Voltage Vor (V) 


STANDBY CURRENT VS. AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 


1075 


Standby Current Isai (A) 
Standby Current Isa: (Normalized) 





Ambient Temperature Ta (C) Supply Voltage Vcc (V) 


STANDBY CURRENT VS. INPUT VOLTAGE 


Standby Current /sa: (Normalized) 





Input Voltage Ve (V) 
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HM6147HLP Series 


4096-word <1-bit High Speed Static CMOS RAM 


MIFEATURES 

@ High Speed: Fast Access Time 35ns/45ns/55ns Max. 

@ Low Power Standby and Low Power Operation, 

Standby; 5uW typ., Operation: 150mW typ. 

@ Single 5V Supply and High Density 18 Pin Package 
Completely Static Memory — No Clock nor Timing Strobe 
Required 
No Peak Power—On Current 
No Change of t4 cg with Short Chip Deselect Time 
Equal Access and Cycle Time 
Directly TTL Compatible — All Input and Output 
Separate Data Input and Output: Three State Output (DP-18) 


Plug-In Replacement with Intel 2147H NMOS STATIC RAM 
Capable of Battery Back up Operation SPIN ARRANGEMENT 
MBLOCK DIAGRAM 


G ——_—_9 Vee 
: $j Rew Memory Array 
Decoder 64 x 64 
Aro la 
As ¢ > aap 
Ao @ > ae 


Column 1/0 > 2 Deut 
Colu mn Decoder 


As Ae As As Aro An 





oe 
tf ad af 












(Top View) 


@ ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin relative to GND —3.5* to +7.0 Vv 
os 


Operating Temperature 0 to +70 
Storage Temperature (under bias) siahieas —10 to +85 
Storage Temperature Tits —55 to +125 


* Pulse Width 20ns. DC : —0 5V 


MERECOMMENDED DC OPERATING CONDITIONS (0°C SToas70°C ) 


DC Output Current 


Power Dissipation 


Vr 
Io 
Pr 
Tip. 
T, 


Alaida]s= 


Unit 


Input High (logic 1) Voltage Vin 


<j<1i< 


Input Low (logic 0) Voltage Vie 
* Vic mn=—3V (Pulse width < 20ns) 
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HM6147HLP Series 


MDC AND OPERATING CHARACTERISTICS (0°C STaS70'C, Vic=5V+10%, GND~0V) 


Output Leakage Current CS=Vin, Var=0V~ Voc ee fe ee AS BA 
Operating Power Supply Current(1) Ice CS=V;i., Output open | — | 30 | 80 | mA 
Operating Power Supply Current (2) CS=Vi., Minimum Cycle Fo — | 4 | 80 | mA 
Standby Power Supply Current (1) CS=Vin, Vec™Min to Max Fo -— {| 5 | a5 | mA 
Standby Power Supply Current (2) Tse, ieneaiaa eee ee She pA 


Note) 1. The operating ambient temperature range 1s guaranteed with transverse air flow exceeding 400 linear feet per minute 
2. Typical ismits are at Vec=5.0V, Ta=25°C and specified loading. 


Vee 
MAC TEST CONDITIONS 
@ Input pulse levels: GND to 3.0V a 
Input rise and fall times: 5 ns Dout 
Input timing reference levels: 1.5V Output Load A 
Output load: See Figure 3308 aa 
Output timing reference levels: 
1.5V (HM6147HLP-35) 


0.8 to 2.0V (HM6147HLP-45/55) 


* Including scope & j1g capacitance 


Vee 
5102 
Output Load B Basi 
330 SPF 
BECAPACITANCE (Ta=25°C, f=1.0MHz) 


Note) This parameter »s sampled and not 100% tested. 


a) 
9) 


MAC CHARACTERISTICS (Ta=0'°C to 70°C, Vec=5V+10%, unless otherwise noted.) 


@ READ CYCLE 
x HM6147HLP-35 HM6147HLP-45 HM6147HLP-55 
a =n 


Parameter Unit Notes 


Read Cycle Time 


-" 
os 
—_ 


[max 

ae 
Address Access Time | 45 
Chip Select Access Time tacs 45 | 
Output Hold from Address Change po 
Chip Selection to Output in Low Z p | 
Chip Deselection to Output in High Z 


Chip Selection to Power Up Time 


Chip Deselection to Power Down Time 
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HM6147HLP Series 


@ TIMING WAVEFORM OF READ CYCLE NO.1° 


Address 


Data Out 


ee Pa 
KL 
Q oe 


Previous Data Velid = |) 








Date Valid 















cs 
Date Out oo YY High Impedance 
Vee Supply , 


Current 


Notes: 1. 


oo w 


@®WRITE CYCLE 
Parameter 


Write Cycle Time 





All Read Cycle timings are referenced from last valid address to the 
first transitionining address. 


. At any given temperature and voltage condition, f#7z max. is less than 


‘LZ min. both for a given device and from device to divice. 


. Transition is measured +500mV from steady state voltage with 


slay loading in Load B. 

is high for READ Cycle. 

Device is continuously selected, CS=V 77. 

Addresses valid prior to or coincident with CS transition low. 
This parameter is sampled and not 100% tested. 


ym ni 
ne a A 
| - | 6 | - | & | — [|e 


Notes 


Chip Selection to End of Write eer er at 
Address Valid to End of write | tw | 35 | — | 4 | — [ 4 | = | ns | 


Address Setup Time 

Write Pulse Width 

Write Recovery Time 

Data Valid to End of Write 
Data Hold Time 


Ci ee ee ee ee ee 
ce ee ee ee 
ee ee ee ee ee ee 
pte [wo | = | me | = | we | = [os 
a ae ee awe 


Write Euilso Outi? | | 0 | wo [0 | =» | 0 | » [m= |G. 
Oupe Ace fom Eat weve tm | 0 | - | of—] 0 | — |» [ow 
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HM6147HLP Series 


@ TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


© \VAO TV 
: a 


A _____/| 
a ET Uc 
m (aD, 


Dasa Our Data Undefined 


High Impedance 


@ TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


twc 


tee Oe 


Ee, ee 5) 2 ae, 
Ped 


toa 


Oats in ; 
: Data In Valid 


twz 





Address 








Date Undefined High lepedance 


1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
3. Transition is measured +500mvV from steady state voltage with specified loading in Load B. 

4. This parameter is sampled and not 100% tested. 


BLOW Vc DATA RETENTION CHARACTERISTICS (Ta=0T to +70) 


CS2Vec—0.2V 
Vec for Data Retention 
Vin2Vic—0.2V or Vins0 2V 


Notes: 


Unit 


Vec=3.0V, CS22.8V 
Data Retention Current Tocor 
Vin22.8V or VinS0.2V 


Chip Deselect to Data Retention Time tcor ns 
See Retention Waveform 
ns 


2 


Operation Recovery Time 


® tac Read Cycle Time 


@LOW Vc DATA RETENTION WAVEFORM 


Data Retention Mode 





CS2 Vor-02V 
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HMG116P Series 


2048-word < 8-bit High Speed Static CMOS RAM 


MFEATURES 

@ Single 5V Supply 

@ High speed: Fast Access Time 120ns/150ns/200ns (max.) 

@ Low Power Standby and Standby: 100LW (typ.) 
Low Power Operation Operation: 180mW (typ.) 


Completely Static RAM: No clock or Timing Strobe Required 
Directly TTL Compatible: All Input and Output 

Pin Out Compatible with Standard 16K EPROM/MASK ROM 
Equal Access and Cycle Time 








MEFUNCTIONAL BLOCK DIAGRAM 


(DP-24) 


PIN ARRANGEMENT 


——O Vec 


\ Memory Matrix ———O GND 


128 X128 


1/00 a fa! 


Column 1/0 


Column Decoder 


fl B 
\ 










Input 









Data 





Control 





8 (Top View! 
noes {Smell 
Bas) 


MABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to GND V 
Operating Temperature KS 
Storage Temperature Lo 
Temperature Under Bias °C 
Power Dissipation | Pro fi W 


* Pulse Width 50ns —35V 


MTRUTH TABLE 


—_—_ —- 


cS [OE WE [Moke =< ee Garren [SO Pn —«dCSCORh Ge 

: 

A oS 
Boe a ee 

(an ee a a a ee ee a ee 
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HM6116P Series 


GERECOMMENDED DC OPERATING 


Item 


Supply Voltage 


Input Voltage 


* Pulse Width: 50ns, DC: Vit mn=—0.3V 


CONDITIONS (Ta=0 to +70°C) 


oe a ee ee 
ees ae A lO 


GIDC AND OPERATING CHARACTERISTICS (Vcc=5V+10%, GND=0V, Ta=0 to +70°C) 


Item 
Input Leakage Current 
Output Leakage Current 
Operating Power Supply 
Current 
Average Operating Current 


Standby Power Supply 
Current 


Output Voltage 


*® VcwSV, Ta= 25°C 
** Reference Only 


MBAC CHARACTERISTICS (Vcc 
@AC TEST CONDITIONS 


input Pulse Levels: 0.8 to 2.4V 
Input Rise and Fall Times: 10 ns 


input and Output Timing Reference Levels: 1.5V 


@READ CYCLE 


Unit 


< 


<j<j< 


2 min] type Tmax [min | type [max |” 
Tro | CS=Viw or OE= Vin, A 
‘0! | Vie=GND to Vic : 
ee Vinwm3.5V, Vic =0.6V, r 
oe I; o=OmA 
CS2Vec—0.2V, Vaz Vec A 
Ise | 9 ov or Vn $0.2V 
ne 2 ee ee 
eee ee ems 
=5V+10%, Ta=0 to +70°C) 
Output Load: 1TTL Gate and C; = 100pF (including scope and jig) 
HM6116P-4 
Symbol Unit 


Item 


Read Cycle Time 

Address Access Time 

Chip Select Access Time 

Chip Selection to Output in Low Z 
Output Enable to Output Valid 
Output Enable to Output in Low Z 
Chip Deselection to Output in High Z 
Chip Disable to Output in High Z 
Output Hold from Address Change 
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tre 


to.z 


tcnz 


~ 
cs) 
é 
N 
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ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


HM6116P Series 


@WRITE CYCLE 


Write Cycle Time | twee | to | | to | = | | 
Chip Selection to End of Write | tw | 7 | - | 9 | = | wo | = | ns 
Address Valid to End of Write | tw | 0s | - | ia | - | mo | - | ons 
Address Set Up Time wee Ser 2a ee See ee 
Write Pulse Width ee Be ee ee ee ee ee 
Write Recovery Time a ee a oe oe eee ee ee 
Output Disable to Output in High Z| towz {| 0 | 40 {| 0 [| so | 0 | 6 | ns 
Write to Output in High Z | tmz {| o | so {| o | o {| o | o | os 
Data to Write Time Overlap re eee ee ee ee eee 
Data Hold from Write Time oe ae ee a ee ee eee 
Output Active from End of Write | tow =| 5 | =~ | te | = | | CO ts 


MECAPACITANCE (f=1MHz, Ta=~25°C) 


item [Syntel [Test Contos yp de dt 
inpus/Ovipor Capecstance | Gre 1 Wer sid SL 


Note This parameter is sampled and not 100% tested 


HITIMING WAVEFORM 
@READ CYCLE (1)‘” 


(ae 


% Sw {LZTZ/ 
es XN “ {(ZIKTI 


@ READ CYCLE (2)‘'‘?’“*’ 


tac 


Address 


ton 


Dout 


@®READ CYCLE (3)‘?°??“®? 


cs 





Dout 


NOTES: 1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = V, 


3. Address Valid prior to or coincident with TS transition Low. 
4. OE= Vy,. 
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HM6116P Series 


WRITE CYCLE (1) 


Address 


= 
isa] 


Dout 


Din 


@WRITE CYCLE (2)‘” 


Address 


NOTES: 


64 








SSS 


tons 


(1) 


twp 


S—S—-S—-S_-S- 5 
LLLLL LS 


ton 


twa(2) 


SSCS. TAME EIES, 


YAAK 


(3) 


twnz (6) (7) 
MEE ERE Sasa’ ton INININZN 
LiLLLLLALL LL LS LZ VAN LY 
” ton 
to t+) (8) 
1. A write occurs during the overlap (twp) of a low CS and a low WE. 


2. fwr is measured from the earlier of 

of write cycle. 

3. During this period, I/O pins are in the output state so that the input 

signals of opposite phase to the outputs must not be applied. 

4. If the CS low transition occurs simultaneously with the WE low 
transitions or after the WE transition, output remain in a high im- 
pedance state. 

. OE is continuously low. (OE = V7, ) 

- Dout is the same phase of write data of this write cycle. 

- Doyt is the read data of next address. 

If a3 is Low during this period, I/O pins are in the output state. 

Then the data input signals of opposite phase to the outputs must 

not be applied to them. 


or WE going high to the end 


CONAN 
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Supply Current Icc.Icc2( Normalized) 
Access Time taa.tacs(Normalized) 


Access Time taa,tacs (Normalized) 











HM6116P Series 


SUPPLY CURRENT SUPPLY CURRENT 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 


Supply Current Icc,lcc2 (Normalized) 





Supply Voltage Vcc (V) Ambient Temparature Ta (‘C 
ACCESS TIME ACCESS TIME 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 





2 
2 
3 
- 
Z 
Supply Voltage Vcc (V) Ambient Temperature To (‘C) 
ACCESS TIME SUPPLY CURRENT 
vs. LOAD CAPACITANCE vs. FREQUENCY 


Supply Current Iccz (Normalized) 





Load Capacitance Ci (pF) Frequency { (MHz) 
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HM6116P Series 


LOW INPUT VOLTAGE HIGH INPUT VOLTAGE 
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE 








2 3 
= = 
: i 
8 = 
Supply Voltage Vcc (V) Supply Voltage Vcc (V} 
OUTPUT CURRENT OUTPUT CURRENT 
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE 
2 2 
a 2 
Output Voltage Vow (V) Output Voltage Vor (V} 
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HMG1I1GFP Series 


2048-word < 8-bit High Speed Static CMOS RAM 





MFEATURES 

@ High Density Small-Sized Package 

@ Projection Area Reduced to One-Thirds of Conventional DIP 

@ Thickness Reduced to a Half of Conventional DIP 

@ Single 5V Supply 

@ High Speed: Fast Access Time 120ns/150ns/200ns (max.) 
@ Low Power Standby Standby: 100uW (typ.) 
@ Low Power Operation; Operation: 180mW (typ.) 
@ Completely Static RAM: No clock nor Timing Strobe Required 
@ Directly TTL Compatible: All Input and Output 

@ Equal Access and Cycle Time 

MEFUNCTIONAL BLOCK DIAGRAM aa 













AO —O Ver 
MPIN ARRANGEMENT 
\ Memory Matrix ——0O GND 
128X128 
ne ma i 
1/0 
Input 
} Data 
‘ Control 
LOO 





(Top View: 


Voltage on Any Pin Relative to GND 

Operating Temperature c 
Storage Temperature Ae 
Temperature Under Bias °C 
Power Dissipation | Prof W 


* Pulse Width o0ns 35\ 


MTRUTH TABLE 
( OE Ref. Cycle 
ae Pe 


Q 
oon one ee eo 7, 


© HITACHI 
Hitachi America Ltd. *« 2210 O’Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300 67 











HM6116FP Series 


GBRECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


Input Voltage 


* Pulse Width : 50ns, DC: Vi: min=—0.3V 


MOC AND OPERATING CHARACTERISTICS (Vcc=5Vt10%, GND=0V, Ta=0 to +70°C) 


Item Symbol Cond HM6116FP-2 HM6116FP-3/-4 
te ym Test nditions 
| min | typ® typ* 


Input Leakage Current Tis Vee™=5.5V, Via=GND to Vec 


CS= Vin or OE= Via 
Output Leak C t I 


Vin=3.5V, Vic=0.6V, 
ILo~0mA 


Average Operating Current Iccz Min. cycle, duty = 100% 


| 
Standby Power Supply — ies ae 
CS2Vec—0.2V, Vie Vec 
Current Tsai 
—0.2V or V,80.2V | = | oe 
aa aS 
a eee 
naa 


Operating Power Supply 


Current Tec 


lor =4mA 


Vor 
Output Voltage Io. =2.1mA 
Vou Ton=—1.0mA 


@ VecmSV, Ta~25'C 
*®# Reference Only 


MBAC CHARACTERISTICS (Vcc=5V+10%, Ta=0 to +70°C) 


@AC TEST CONDITIONS 
Input Pulse Levels: 0.8 to 2.4V 
Input Rise and Fall Times: 10 ns 
Input and Output Timing Reference Levels: 1.5V 
Output Load: 1TTL Gate and C; = 100pF (including scope and jig) 


@READ CYCLE 
; HM6116FP-2 HM6116FP-3 HM6116FP-4 
ia . | mn 


~ 
~ 
Oo 


Read Cycle Time 

Address Access Time 

Chip Select Access Time 

Chip Selection to Output in Low Z 
Output Enable to Output Valid 
Output Enable to Output in Low Z torz 
Chip Deselection to Output in High Z tenz 
Chip Disable to Output in High Z 
Output Hold from Address Change 


7 
O° 
6 
N 
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ww) 


~) 


Unit 


< 


<|<j< 


Unit 
pA 
BA 


mA 


mA 
mA 


mA 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 


HM6116FP Series 


@WRITE CYCLE 


HM6116FP-2 HM6116FP-3 HM6116FP-4 
Item Symbol 


| min | max 
Write Cycle Time | twee [of 
Chip Selection to End of Write tow fm | 
Address Valid to End of Write fot = | 08 | 
Address Set Up Time oe ee 
ede bise a Po 
Write Recovery Time | ote =| 8] | 
Output Disable to Output in High Z | tow | 0 | 40 | 
Write to Output in High Z | tw | 0 | 50 
Data to Write Time Overlap | tw = | 88 | 
Data Hold from Write Time | tw =f 68 fh U— 
Output Active from End of Write | tw =f 8 df 


MECAPACITANCE (f=1MHz, Ta=25°C) 


Input/Output Capacitance Vi0=0V a Saas 


Note This parameter is sampled and not 100% tested 


TIMING WAVEFORM 
@READ CYCLE (1)'"’ 


- Vane VWTZZZ 
2 Ws | AZZET7 


Address 





NOTES: 1. WE 1s High for Read Cycle. 
2. Device is continuously selected, CS = Vj,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE = Viz- 
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Unit 


Unit 
pF 
pF 


ns 


Ans 


ns 


ns 


ns 





HM6116FP Series 





MTIMNG WAVEFORM 
@ WRITE CYCLE (1) ‘” 


Address 


S 






@. SRO 
WE ANN: 


tone (1) 


Dour S-S_-S—S-S— 
S$LLLL LS 


tow ton 


Din 


@WRITE CYCLE (2) 


tw 


tual 


es YY KZVILILL1 
we ANA! 


tan 
13) 


(was (6) (7! 
Dout VA NNSAN AS VS SSS tom LN\ININZS 
A a A A LZYKRLAZ 





NOTES: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 

2. twr is measured from the earlier of C$ or WE going high to the end 

of write cycle. 

3. During this period, I/O pins are in the output state so that the input 

signals of opposite phase to the outputs must not be applied. 

4. If the CS low transition occurs simultaneously with the WE low 
transitions or after the WE transition, output remain in a high 
impedance state. 

. OE is continuously low. (OE = Vz, ) 

. Doyt is the same phase of write data of this write cycle. 

Doyt is the read data of next address. 

. if ee is Low during this period, I/O pins are in the output state. 
Then the data input signals of opposite phase to the outputs must 
not be applied to them. 


CONAN 
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Supply Current Icc,!cc2( Normalized) 


Access Time taa,tacs (Normalized) 


Access Time taa,tacs (Normalized) 











HM6116FP Series 


SUPPLY CURRENT SUPPLY CURRENT 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 


Supply Current Icc,Icc2( Normalized) 





45 475 50 5.25 55 
Supply Voltage bec iV) Ambient Temperature T. (‘C) 
ACCESS TIME ACCESS TIME 
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE 


13 


a 
wo 
= 
@oi 
° 
z 
nev 
- 
~ 10 
< 
= 
é 
e 09 
a” 
wn" 
e 
(3) 
ts) 
< 





Supply Voltage Vec (V) Ambient Temperature Ta (‘C) 


ACCESS TIME SUPPLY CURRENT 
vs. LOAD CAPACITANCE vs. FREQUENCY 


Ta=25°C 
Vcc = MIN 


Supply Current Icc2( Normalized) 





Load Capacitance Cz (pF) Frequency f (MHz) 
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HNMGIIGLP Series 


2048-word x 8-bit High Speed Static CMOS RAM 


M FEATURES 

@ Single 5V Supply and High Density 24 Pin Package 

@ High Speed: Fast Access Time 120ns/150ns/200ns (max.) 
@ Low Power Standby and Standby: 10uW (typ.) 
Low Power Operation; Operation: 160mW (typ.) 
Completely Static RAM: Noclock nor Timing Strobe Required 
Directly TTL Compatible: All Input and Output 

Pin Out Compatible with Standard 16K EPROM/MASK ROM 
Equal Access and Cycle Time 

Capability of Battery Back up Operation 





MM FUNCTIONAL BLOCK DIAGRAM (DP-24) 


———— LE) Ver 


\ Memory Matrix ) GND 
128 x 128 


Ar O 





1/00 


1/ © 





(Top View) 





M ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to GND Vr V 
Operating Temperature Ta: 
Storage Temperature 
Temperature Under Bias Tosee 
“Power Dissipation Pr PF .0 


* Pulse Width 50ns 3 5V 


: I olnol ke! 


M TRUTH TABLE 


cS_ [0 [ WE [Woke ve Garret [0 Pa fet. Gel 
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Output Hold from Address Change ton 





M RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


Cc 
=: 


< 


Input Voltage 


<j<i< 


* Pulse Width 50ns, DC Vii min= -0 3V 


MDC AND OPERATING CHARACTERISTICS (Vcc =5V +10%, GND=O0V, Ta=0 to +70°C) 


HM6116LP-2 HM6116LP-3/-4 


Standby Power Supply 
Current 








CS2Vcc —0.2V, Vin2Vec — 
0.2V or V..20.2V 






Iss. 


Output Voltage Tor =2.1mA 
Von Ton = —1.0mA 


- eet Bonners [in [et [mex | mn [oe [man | 
yP typ 
Output Leakage Current ee Naas Sa Ra El ae ES 
Operating Power Supply its SEE ieee ee eee 
a al = 
ruv™=Um 
Average Operating Current min. cycle, duty = 100% faders see 0) 20a | 30 | 60 | 
ia eae, Jere wane 
: Secs 
oe ee 


* View =5V. Te =25°C 
** Reference Only 


MAC CHARACTERISTICS (Vic=5V +10%, Ta=0 to +70°C) 


@AC TEST CONDITIONS 
Input Pulse Levels: 0.8 to 2.4V 
input Rise and Fall Times: 10 ns 
Input and Output Timing Reference Levels: 1.5V 
Output Load: 1TTL Gate and Cy; = 100pF (including scope and jig) 


@READ CYCLE 


tem ym | min | | min | 
Read Cycle Time tre | 120 | 
Address Access Time P| 
Chip Select Access Time tacs 
Chip Selection to Output in Low Z tcuz Pe iO 
Output Enable to Output Valid 
Output Enable to Output in Low Z tuiz | 10 | 
Chip Deselection to Output in High Z 


Chip Disable to Output in High Z tonz 
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HM6116LP Series 


Unit 
MA 
HA 
mA 
mA 


mA 
mA 


KA 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 





HM6116LP Series 


@WRITE CYCLE 


HM6116LP-2 HM6116LP-3 HM6116LP-4 nice 
ni 


Item Symbol 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Set Up Time 

Write Pulse Width 

Write Recovery Time 

Output Disable to Output in High Z 
Write to Output in High Z 

Data to Write Time Overlap 
Data Hold from Write Time 
Output Active from End of Write 


| max | min | max | min | max 
= | iso [| = | 20 | = | rs 
ee a ee ee ee eS 
eel Ea ee ee 
Fos ee Aa ae ee 
[teen REE aa ee (| ee 
Pecos oe OO ee Oe 
po | fo To Tc ts 
a a ee ee 
i eo ee ee ee ee 
ae ee Se ee ee ee 
Ee (a Oe De ee 


i) 


~ 
= 
2 
Qo 


Mi CAPACITANCE (f=1MHz, Ta=25°C) 


Input/Output Capacitance Vio =OV 5 pF 


Note) This parameter 1s sampled and not 100% tested 


@ TIMING WAVEFORM 
@Read Cycle (1) ‘'’ 


s AW KYTTZZ 


feu 


s WW es MVTTAZZ 
ced 


7 es veeq and 
6 Ga. 6.6 


@Read Cycle (2) ‘'’*‘‘* 


| 


Address 





Dout 


@Read Cycle (3) ‘'°’'‘*’ 


Cs 





Dout 


NOTES: 1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = V;,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE= ViL- 
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@ Write Cycle (1) 


Address 


cs 


. T¥NN 


ieee NCS NSS OS 
LLL 


SLL LS/ 
Din 
@Write Cycle (2) °°’ 
Address 
ce \AAAAAA 


7 WAAAY 


t 


tmnz 


Dout TF NSS SS 
TI LLLLL LL ALLS 


Din 


NOTES: 1. A write occurs during the overlap (fwp) of a 
low CS and a low WE. eae 

2. twr is measured from the earlier of CS or WE 
going high to the end of write cycle. 

3. During this period, I/O pins are in the output 
state so that the input signals of opposite 
phase to the outputs must not be apphied. 

4. If the CS low transition occurs simultaneously 


with the WE low transitions or after the WE 


nur 


aa 





twa(2) 


LIV ISLETS 


ton 


(3) (6) (7) 


sp 4\ININ ZN 
V/A VIN \/ 


(8) 


transition, output remain in a high impedance 
state. 

OE is continuously low. (OE = V;,) 

Dout is the same phase of write data of this 
write cycle. 

D out is the read data of next address. 

If ress is Low during this period, I/O pins are 
in the output state. Then the data input 
signals of opposite phase to the outputs must 
not be applied to them. 


MLOW Vcc DATA RETENTION CHARACTERISTICS (Ta=0 to +70°C) 





Data Retention Current 


Chip Deselect to Data Retention Time 
Operation Recovery Time 


* 104A max at Ta~0TC to +400, Vii min=—-03V 
** ty, =Read Cycle Time 


Vcc for Data Retention 


@Low Vcc Data Retention Waveform 


CS2Vcc —0 2V, V1.2 Vcc -—0.2V or V1. S0.2V 
Vec=3 OV, CS22.8V, V..22.8V or V.. $0.2V 


See Retention Waveform 










Deta Retention Mode 


CS2 Vor-02V 
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HM6116LP Series 


Unit 


HA 


ns 
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HM6116LP Series 


SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Supply Current fec.icc: (Normalized) 
Supply Current Icc,Jcce2( Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 
ACCESS TIME vs. ACCESS TIME vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Access Time taa.tacs (Normalized) 
Access Time taa,tacs (Normalized) 





Supply Voltage Vee (V) Ambient Temperature To (‘C) 
ACCESS TIME vs. SUPPLY CURRENT vs. 
LOAD CAPACITANCE FREQUENCY 


Access Time tad, tacs (Normalized) 
Supply Current Icc2( Normalized) 





Load Capacitance Cz (pF) Frequency f ( MHz) 
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Low Input Voltage Vr (Normalized) 


Output Current low( Normalized) 


Standby Current Isai (A) 











HM6116LP Series 





LOW INPUT VOLTAGE vs. HIGH INPUT VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 
13 
Ta = 25°C 
= 1.2 
E 1.1 
3 : 
& 10 
3 
2 09 
= 
08 
07 
4.5 475 50 5 25 55 
Supply Voltage Vcc (V) Supply Voltage Vcc (V) 
OUTPUT CURRENT vs. OUTPUT CURRENT vs. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 





2 
2 
3 
& 
Output Voltage Vow (V) Output Voltage Vou. (V) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


Ta =25°C 


CS= Vcc -0 2V 


Standby Current /Jsa1(Normalized) 





Ambient Temperature Ta (‘C) Supply Voltage Vcc (V) 
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/ 


HM6116LP Series 


STANDBY CURRENT vs. 
INPUT VOLTAGE 


Standby Current Isai (mA) 





Input Voltage Vie (V) 
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HM6G11GLFP Series 


2048-word < 8-bit High Speed Static CMOS RAM 


MFEATURES 
@ High Density Small-sized Package 





@ Projection Area Reduced to One-Thirds of Conventional DIP 
@ Thickness Reduced to a Half of Conventional DIP 
@ Single 5V Supply 
@ High Speed: Fast Access Time 120ns/150ns/200ns (max.) 
@ Low Power Standby and Standby: 10uW (typ.) 
Low Power Operation; Operation: 160mW (typ.) 
@ Completely Static RAM: No Clock nor Timing Strobe Required 
@ Directly TTL Compatible: All Input and Output 
@ Equal Access and Cycle Time 
@ Capability of Battery Back up Operation alee 


MIFUNCTIONAL BLOCK DIAGRAM MEPIN ARRANGEMENT 


AQ > =m ——0 vec 
Row Memory Matrix —— QO GND 
Decoder 
128X128 
ArO ee 





i 








1/00 
Input 
\ Data 
t t 
t : Control 
! iX a | 
1/08 © e } 
[hd ie ee 
' 
4 
i ‘ | ei ” . 
ae = 
a 
ope | 
e 
ey 


MABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to GND V 
Operating Temperature Tape ec 
Storage Temperature Tits C 
Temperature Under Bias ‘C 
Power Dissipation | Prof W 
* Pulse width 50ns  - 35V 
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HM6116LFP Series ———_______________—_- ———- -—-———- 


MTRUTH TABLE 


[WE [Noe 
: 
ee ee 


ricie|xie 


L 


MRECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


aa eT ae ST a 
Vee ae ee 
ae Ve cas 
eee i ee a a ae ee 
ee a ae a ee 
Input Voltage _ 
ee a ae a ee eee 


* Pulse Width 50ns, DC Vi. min= -0 3V 


MOC AND OPERATING CHARACTERISTICS (Vcc=5V+10%, GND=0V, Ta=0 to +70°C) 


0: Ss ondaition 
‘i |_mn | type [| max | min | type | max_| 
iL ta a Vee=5.8V, Vu=GND to Ver | ~ | — | 2 {| = | ~ | 2 


CS=Vin or OE= Vin, 
Vi v= GND to Vec 
CS=Vi, Lh o=OmA 
Vin=3.5V, Vi-=0.6V, * 
I; o=OmA 





Output Leakage Current Tro | 


Operating Power Supply 


Current Tec 


Lemme | 


Ce Min cycle, duty = 100% 


im 


CS2 Ve. -0.2V, Viaa2 Vee 


Average Operating Current 


Standby Power Supply 











Current Isp: 
—0.2V or V,.80.2V 
Tuc=4mA 
Vou 
Output Voltage loc=2.1mA 


Vow lon= --1.0mA 


* Ver e5V, Ta=25'C 
** Reference Onls 


MBAC CHARACTERISTICS (Vec=5V+10%, Ta=0 to +70°C) 
@AC TEST CONDITIONS 

Input Pulse Levels: 0.8 to 2.4V 

Input Rise and Fall Times: 10 ns 


Input and Output Timing Reference Levels: 1.5V 
Output Load: 1TTL Gate and Cy = 100pF (including scope and jig) 


@READ CYCLE 


” | Symbol HM6116LFP-2 HM61I16LFP-3 HM6116LFP-4 
m 


| min {| max | om | max {min 
Read Cycle Time 2 
Address Access Time ae ee a ee ae 
Chip Select Access Time i ee ee a ee 
Chip Selection to Output in Low Z i ee ee eee 
Output Enable to Output Valid ee a ee ee ee ea 
Output Enable to Output in Low Z Re ee Colt IO) oie seein i ee et te ed 
Chip deselection to Output in High Z| tewz | 0 | 40 | Tso || 
Chip Disable to Output in High Z a a 
Output Hold from Address Change a ee ee ee ne ee 
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< 


<[<i< 


I/O Pin Ref. Cycle 


Read Cycle (1)~(3) 


7 ae 
[Wee _|___ke | Din |_ Write Cyote 
ees a a 


Write Cycle (2) 


Unit 


Unit 
MA 
KA 
mA 


mA 


mA 


KA 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 








@WRITE CYCLE 


Item 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Set Up Time 

Write Pulse Width 

Write Recovery Time 

Output Disable to Output in High Z 
Write to Output in High Z 

Data to Write Time Overlap 
Data Hold from Write Time 
Output Active from End of Write 


MICAPACITANCE (f=1MHz, 


Item 
Input Capacitance 
Input/Output Capacitance 
Note) This parameter 1s sampled and not 100% 


MTIMING WAVEFORM 
@READ CYCLE (1)‘” 


Address 


ul 
e 


Dout 


@READ CYCLE (2) ‘”‘?“” 
Address 


Dout 


@READ CYCLE (3)‘??“” 


cs 


Dout 
NOTES: 1. 
rf 


4. 


Hitachi America Ltd. 


— VWWWd\ 


HM6116LFP Series 


a 
fmm] max [mn [max | mn | max | 
tw | wo | — | 150 | — {| 20 | — | os 
Re 
es ee ec 
Tien TE Oe ee ee ee ns 
a ee ee ns 
ee ee ee 
ee ee ee ee 
| tz | oo | oT | oT TOs 
ae oe ee ee ee ee ee ee 
ae ee ee ee ee ee ee 
ee ee ee ee ee ee a ee 
Ta= 25°C) 
sere eee a ae 
Vn=OV eee ne 
7 


tested 


a 
Ew fs 
eames | 


| ns 


MVTTTZ 
KVTTRLZ 
0 GED 6.6 


bee 


~ 
- 


tots 








WE is High for Read Cycle a, 
2. Device is continuously selected, CS = Vy, 


Address Valid prior to or coincident with CS 
transition Low. 
OE = Viz. 
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HM6116LFP Series 


@WRITE CYCLE (1) 


Addrees 


oe Vee 


| 


tec 


twa (2) 


WAQAAA 
ALLL LLL 


is mee \AA f 


yw TTL LLL 


Dm 


@WRITE CYCLE (2) 


Address 


Dm 


NOTES: 1. A write occurs during the overlap (twp): of a 
low CS and a low WE. 


5 
2. twp is measured from the earlier of CS or WE 6. 


going high to the end of write cycle. 

During this period, I/O pins are in the output 7 

state so that the input signals of opposite 8 

phase to the outputs must not be applied. 

4. If the CS low transition occurs simultaneously 
with the WE low transitions or after the WE 
transition, output remain in a high impedance 


3 


tow tea 
/ 


N 


K KX XX 





state. —_ 

OE is continuously low. (OE = V7;) 

Dout is the same phase of write data of this 
write cycle. 

Doyt is the read data of next address. 

If fe: is Low during this period, I/O pins are 
in the output state. Then the data input 
signals of opposite phase to the outputs must 
not be applied to them. 


MLOW Vcc DATA RETENTION CHARACTERISTICS (Ta=0 to +70°C) 


Item Symbol 


Vec for Data Retention Vor 


Data Retention Current 


Chip Deselect to Data Retention Time tcor 


Operation Recovery Time 


*® Vic mn=—0.3V, 104A max (at Ta=-0 to +400) 
*®* tacmRead Cycle Time. 


@Low Vic DATA RETENTION WAVEFORM 


Data Retention Mode 


TS2 Vor-02V 


= aca ae 
CS2Vcc—0.2V 
Vin2Vec—0.2V or Vins0.2V 
. | Vec=3.0V, CS22.8V 
Tccor 
Vinz2.8V or Vins0.2V 
See Retention Waveform os 
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Unit 


KA 


ns 








HMGIIGAP Series, 
HMG1I1GASP Series 


2048-word x 8-bit High Speed Static CMOS RAM 

® FURTURES 

@ High speed: Fast Access Time 120ns/150ns/200ns (max. ) 

@ Low Power Standby and Standby: 100uW (typ.) 

Low Power Operation Operation: 15mW (typ.) (f = 1MHz) 
Single 5V Supply and High Density 24 Pin Package 

Completely Static RAM: Noclock or Timing Strobe Required 
Directly TTL Compatible: All Input and Output 

Pin Out Compatible with Standard 16K EPROM/MASK ROM 

Equal Access and Cycle Time (DP-24) 


HM6116ASP Series 








HM6116AP Series 





MFUNCTIONAL BLOCK DIAGRAM 






Memory Matrix 


128x128 





(DP-24N) 


BPIN ARRANGEMENT 











Item 





Voltage on Any Pin Relative to GND 
"Operating Temperature 
Storage Teiperature 
Wepperature Under Bias 





® Pulse Width SOns 3 5V (Top View) 
MTRUTH TABLE 
CS OF WE Mode 1/0 Pin Ref. Cycle 
H x x 


Pose fe Roce oN i ee Mg 
! oe ee ee | eee 
te Ye 


Write Cycle (2) 
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HM6116AP Series, HM6116ASP Series 


MERECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 
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Item | Symbol | mn Tt Tmax Ut 
ee ee ee ea ee 
nda Se 
beets a Ge eX 
eae Mie 8 ee eV 
@ Pulse Width SOns. DC Vii mn= 0 3V 
@ DC AND OPERATING CHARACTERISTICS (Voc = SV +10%, GND = OV, T, = 0 to +70°C) 
‘* meer” | agneae” [mage 
Item Symbol] Test Condition ASP- ; : Unit 
|-min | typ*| max | min | typ*| max | min | typ*| max | 
Input Leakage Voco=5.5V, Vin =GND 
Current Vit! | t6 Voc : ecilee 
Output Leakage CS=Vypz or OE=Vjzz, 
Current Lo! V1jo=GND to Veg é i 
ce [Reems [-[s [6 [se] [a [3] m 
Vin=Virg or Viz 
Operating Power 
Supply Current Vin=Vec. Vir=0V, 
I CCl CS= Vir, ’ 3 3 mA 
IQ =0mA, f=1MHz 
Average Operating min. cycle, 
Current duty = 100% 35 = a ak eas 
Standby Power [Isp | CS=Vir == | - | | 4 | - | | 4 | - | | 4 | ma 
‘ Vow. | dor Pama fe | | 04) | = 04) eh = | 0a) 
utput Voltage 
Ton=-1.0mA Ee eae eS eae eae 
: Voc=SV, Tg = 25°C 
MAC CHARACTERISTICS (Vcc=5V+10%, Ta=0 to +70°C) 
@AC TEST CONDITIONS 
Input Pulse Levels. 0.8 to 2.4V 
Input Rise and Fall Times: 10 ns 
Input and Output Timing Reference Levels. 1.5V 
Output Load 1TTL Gate and C; = 100pF (including scope and j1g) 
@® READ CYCLE — : 
HM6116AP/ HM6116AP/ HM6116AP/ 
Read Cycle Time TRC 120 | - | 130 | - | 20] - | HS 
Address Access Time tAA - 120 | - | 180 [| - | 200 ns 
Chip Select Access Time tacs | - | 120 | ~ | 10 [ - | 300 | as 
Chip Selection to Output imLowZ | texz | 10 | - | 10 | - | 10 | - | ~m 
Output Enable to Output Valid | tor | - | 85 | - | 60 | - | 70] 1s 
Chip Deselection to Output in HighZ | tonz | 0 | 40 | 0 | 50 | 0 | 60 | ms 
Chip Disable to Output in HighZ | fonz | 0 | 40 | 0 | so | 0 | 60 | ms 
Output Hold from Address Change | ton | 10 | - | 1s | - | 30 | - | m 
@ HITACHI 


HM6116AP Series, HM6116ASP Series 


@® WRITE CYCLE 
HM6116AP/ HM6 116 AP/ HM6116AP/ 
oe Symbol ASP-12 ASP-15 ASP-20 Unit 


| max _| 
_ Write Cycle Time two 120 | - | 150 
i | 


Chip Selection to End of Write to 


Address Valid to End of Write taw | 105 | 
Address Set Up Time A | 0 


Write Pulse Width 
Write Recovery Time 
Output Disable to Output in High Z 


ns 


7 


ns 
ns 
ns 
ns 


= 


“1m 
my [% 


SC 
= 


ns 





ns 


Write to Output in High Z twHZ 35 | 40 | 0 0 ns 

Data to Write Time Overlap ase se Fo = | 50 ns 

Data Hold from Write Time tpH | | | - | 0 | ns 
a 


Output Active from End of Write ns 


MECAPACITANCE (/=1MHz, Ta=25°C) 


Item Symbol | ___Test Conditions | typ_ | max Unt 
“Input Capacitance ae a as ae ee eee 
Input/Output Capacitance | Cro | omov | F 


Note) This parameter 1s sampled and not 100% tested 


TIMING WAVEFORM 
@ READ CYCLE (1)°” 





= \X\\\AAYL YWTZZZ 
a \\\ toLz KV ILALL 


tACS 


oe 
Dow i? ( GD «6 


@READ CYCLE (2)°?°? (4) 
TRC 


Address 
[AA ‘OH 


‘OH 


Dout 


@READ CYCLE (3)‘’’*”’ 
CS 


tACS 'CHZ 
ICLZ 
Dout 


NOTES: 1. WE 1s High for Read Cycle. 
2. Device is continuously selected, CS = V,,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE = Viz. 
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HM6116AP Series, HM6116ASP Series 


@WRITE CYCLE(1) 


Address 


Dout 


Din 


@WRITE CYCLE (2)‘” 


Address 


Dout 


Din 


NOTES: 


AAKAAAA 





KAAAK 
'OHZ twp! 
SSS 
LLLLLLS _ — 
‘we 
eed 


‘WR [2] 


Sa KIV/LLLL1 


ALY — 
BRRUEEREREERERS OW AANA 


$LLL LALLA LL LS LLI"N ZA 


QOD 


t pw 'pH (8) 


. A write occurs during the overlap (twp) of a low CS and a low WE. 
. fwR is measured from the earlier of af 


or WE going high to the end 
of write cycle. 


. During this period, 1/O pins are in the output state so that the input 


signals of opposite phase to the outputs must not be applied. 

If the CS low transition occurs simultaneously with the WE low 
transitions or after the WE transition, output remain in a high im- 
pedance state. 

OE is continuously low. (OE = Vj; ) 


- Dout is the same phase of write data of this write cycle. 
- Doug is the read data of next address. 
Tak 


is Low during this period, I/O pins are in the output state. 
Then the data input signals of opposite phase to the outputs must 
not be applied to them. 
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HM6116AP Series, HM6116ASP Series 


INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 














Supply Volrage Veo (V) Supply Voltage Vec (V) 
OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 
16 
Ta =25C 
Vee =50V 
14 
Z 12 Z 
3 ra Ta=25C 
_ = Vec=50V 
CoE a 
. 08 Z 
Ob 
04 
Output Voltage Vow (V) Output Voltage bor (V) 
STANDBY CURRENT VS. STANDBY CURRENT VS. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 
Ww 4 
Vee =30N 
2 i 
10 5 
E 4 : 
Ambient Temperature [a % Supply Voltage Vec (V* 
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HM6116AP Series, HM6116ASP Series 


SUPPLY CURRENT VS. 
SUPPLY CURRENT VS. SUPPLY VOLTAGE AMBIENT TEMRERATURE 


Supply Current loci, loez (Normalized) 
Supply Current Ioc1. fcc2 (Normalized) 





Supply Voltage Veo 'V> Ambient Temperature Ta (°C) 


ACCESS TIME.VS. 
ACCESS TIME VS. SUPPLY VOLTAGE AMBIENT TEMPERATURE 








= > 
i : 
E E 
2 2 
: : 
E E 
Pi = 
7 « 
Supply: Veltaaae Wee 1) Amtnent Pemperature Ja CO) 
ACCESS TIME VS. LOAD CAPACITANCE SUPPLY CURRENT VS. FREQUENCY 
: g 
E E 
2 2 
¢ = 
z E 
& 3 
g 3 
Toad Capacitance C1 (pk) Prequency f (MH?) 
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HM6116AP Series, HM6116ASP Series 


OPERATING SUPPLY CURRENT VS. INPUT VOLTAGE 


Ta =25CT 


Voc =50V 


Operaung Supply Current [cc (Normalized) 





Input Voltage bin (NV) 
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HMG1IIGALP Series, 
HMG1IIGALSP Series 


2048- word x 8-bit High Speed Static CMOS RAM 

= FEATURES HM61116ALP Series 
@ High Speed: Fast Access Time 120ns/150ns/200ns (max.) 

@ Low Power Standby and Standby: 5uW (typ.) 

Low Power Operation; Operation: 10mW (typ.) (f = 1MHz) 
Capability of Battery Back up Operation 

Single 5V Supply and High Density 24 Pin Package 

Completely Static RAM: Noclock nor Timing Strobe Required 
Directly TTL Compatible: All Input and Output 

Pin Out Compatible with Standard 16K EPROM/MASK ROM (DP-24) 
Equal Access and Cycle Time HM6116ALSP Series 


WFUNCTIONAL BLOCK DIAGRAM 


A. @ > 
—_————O bee 
Memory Matrix ——o LN) 
}IKX 12K 
' 


ao (DP-24N) 


PIN ARRANGEMENT 
4 











Colum ft 0 


7X — 






oa 
r 


S| 5 

re | 

i U - 
e 
ao 
ia 
¢ 

r\ 


M@ ABSOLUTE MAXIMUM RATINGS 





im Spiel] Rating Yee 
Voltage on Any Pin Relative to GND -0.5° to +7.0 V 
Operating Temperature °C 
Storage Temperature Cc 
Temperature Under Bias 1c 
Power Dissipation | Pr of WwW (Top View) 
@ Pulse Width SOns > —3 5V 
MTRUTH TABLE 
cs | 6OF | CWE | Mode | Vee Current Ref. Cycle 
[i Se 
A DELS SEA, 7 ARS A AN ON NE TIT 
a a ee TT 
a A a ea LT a 
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HM6116ALP Series, HM6116ALSP Series 


RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


| Pee ie we 
a ST GES RT 


@ Pulse Width SO0ns, DC Vi. min —-0 3V 


@ DC AND OPERATING CHARACTERISTICS (Voc = 5V + 10%, GND = OV, T, = 0 to +70°C) 

























HM6116ALP/ HM6116ALP/ HM6116ALP/ 
Item Symbol| — Test Condition ALSP-12 ALSP-15 ALSP-20 Unit 
| min | typ*| max| min | typ* | max | min | typ*| max | 
Input Leakage Voco=5.5V, Vin=GND a) A 
Current to Voc a 
Output Leakage CS=Vjz; or OE=Vypz, 
Current V1j9=GND to Voc ? eh 
I 12 12 mA 
Operating Power a Fin? Viet OF Fi 
ating Powe = a 
Supply Current Vin=Vec, Vir=0V 
Ioc1 | CS*Viz, 2 2 mA 
I1j;9=0mA, f=1MHz 
Average Operating min. cycle, 
Current duty = 100% 20 aE sii ek 
Standby Power | Isp | - [os] 3 | - | os} 3 | - | 05] 3 | ma 
spy Curent Vispr | CSBVecoaV = | Poop fa sol | 1 | 0] on 
ouparvornpe. CVOba torr eme,. eV Oe ee Oe eee 
You | lon=-10ma__| 24; -| -] 24 -| -] 2a] -] -[ V 
: Voc=SV, T= 25°C 
MAC CHARACTERISTICS (Vec=5V +10%, Ta=0 to +70°C) 
@AC TEST CONDITIONS 
Input Pulse Levels 0.8 to 2.4V 
Input Rise and Fali Times 10 ns 
Input and Output Timing Reference Levels 1.5V 
Output Load 1TTL Gate and Cy = 100pF (including scope and jg) 
@ READ CYCLE 
HM6116ALP/ HM6116ALP/ HM6116ALP/ 
ere min | max | min _| | min | max_| 
ReadCycleTime = ttre | 120 | - | iso | - | 200 | - | os 
Address Access Time | 150 | - | 200 ns 
Chip Select Access Time | = | - | 200 | ns 
Chip Selection to Output in Low Z | 10 | - | to ns 
_ Output Enable to Output Vali ae ms 
Output Enable to Output in Low Z Ee tn eed 00 eos 
Chip Disable to Output in High Z tonz 0 40 | so | 0 [ 60 | ns 
Output Hold from Address Change [ton | 10 | - | 18 | - | 2 | - [as 
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HM6116ALP Series, HM6116ALSP Series 


@ WRITE CYCLE 
HM6116ALP/ HM6116ALP/ HM6 Ht 16ALP/ 


eo 
vA) 


Data to Write Time Overlap 
Data Hold from Write Time 
Output Active from End of Write 


ns 
ns 


S 


ns 


S 
= 


Item ALSP-15 ALSP-20 Unit 

min | max | min | max | min | max | 
Write Cycle Time | twe | 120 | - | iso | - | 200 | - | ns 
Chip Selection to End of Write tw | 70 | - | 90 | - | 120 | - | os 
Address Valid to End of Write | taw | 105 | - | 120 | - | 140 | - | nos 
Address Set Up Time tas a ae 0 a ee eee ns 
Write Pulse Width | twe | 70 | - | so | - | 100 | ~ | os 
Write Recovery Time 27 aa EC ee a ee” 
Output Disable to Output in High Z | tonz | 0 | 40 | 0 | 50 | 0 | 60 | ns 
Write to Output in High Z | twon | 0 | 35 | O | 40 ae ee ee ns 

tow | 3s | - | | - | 9 | - 

ae ee Bee ea 5 ea 

Ce ee Oe ee ae 


MB CAPACITANCE (f=1MHz, Ta=25°C) 
Symbol Test Conditions 


Note) This parameter 1s sampled and not 100% tested. 


@TIMING WAVEFORM 
@Read Cycle (1) 





(1] tre 
= (WAY WWTTZZ 
a es WTTIZZ 


ee a 
Dout ——————“8#2# ARK) 
@Read Cycle (2) 


(1), [2], (4) 


Address 
AA tou 


‘OH 


Dout 


@Read Cycle (3) 
(1), (3), (4) 
cs 


‘ACS tcHZ 
'CLZ 
Dout 


NOTES: 1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = V7,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE= Viz. 
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@Write Cycle (1) 


lwc 
Address 


tAS 


FP eS 
fonz-[3 
ATA TAUA GAG 


Dout >W YD 


oe 
WE 


HM6116ALP Series, HM6116ALSP Series 


r—twrR{ 2] 


WAAAA 


twel[1} 


tow+! py 
Pig a 


@®Write Cycle (2) 


(5S) a twe 
Address 
cs 
_ ‘AW 
WE _— twp[ 1] 
Y¥AAAY 
AS! twHz (3] 
Dai’ S5D5555955555 


CL LALLY ALA LTS 





Aaa ee tgs ey 
‘WR (2] 
SAA AAA EIV ISI SDT 


t 


OH 
Lag {6} | (7) 
OW FANAZ 
CA Oa, 


‘pwr I pH~1(8] 


NOTES: 1. A write occurs during the overlap (fwp) of a 

low CS and a low WE. din ‘ate 

2. twr is measured from the earlier of CS or WE 
going high to the end of wnte cycle. 

3. During this period, I/O pins are in the output 
state so that the input signals of opposite 
phase to the outputs must not be applied. 

4. If the CS low transition occurs sumultaneously 


with the WE low transitions or after the WE 


transition, Output remain in a high impedance 
state. 


. OE 1s continuously low (OE = VY7,) 
. Dour ts the same phase of write data of this 


write cycle, 


. Dogz ts the read data of next address 
in CS 


is Low during this period, I/O pins are 
in the output state Then the data input 
signals of opposite phase to the outputs must 
not be applied to them. 


MLOW Vcc DATA RETENTION CHARACTERISTICS '‘Ta=0 to +70°C ! 


Item Symbol 


Vcc for Data Retention Vor CS 2 Vcc -02V 
Data Retention Current 
Chip Deselect to Data Retention Time| tc on 
Operation Recovery Time 


* 10HA max at Ta-0T to +400, Vii min= 03V 
®* ¢, -Read Cycle Time 


@Low Vcc Data Retention Waveform 


Data Retention Mode 


TS2 Vor -02V 


Test Conditions 





Tam | o ] 
Sou mee 

7s 
on ae 


See Retention Waveform 
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Unit 
MA 


ns 
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HM6716 Series, 
HM6719 Series 


HM6716: 2048-word x 8-bit High Speed Static RAM 
HM6719: 2048-word x 9-bit High Speed Static RAM 


@ FEATURES 

e Fast Access Time: 25/30ns (max) 

e Low Power Dissipation (DC): 280mW (typ.) 

e +5V Single Supply 

¢ Completely Static Memory: No Clock or Timing Strobe 
Required 

e Balanced Read and Write Cycle Time 

e Fully TTL Compatible Input and Output 

e Skinny 24 Pin Cerdip (800mil) 


@ BLOCK DIAGRAM 

















A, © >a 
i 
I Memory Matrix 
\ Row E 128 x 128 
Decoder (144) 

Aw © Ve 

1/0, © 


Column I/O 


Column Decoder 


YX 


WEo 
(OE) o 


@ ABSOLUTE MAXIMUM RATINGS 


a aul vi 
-0.5 to +7.0 Vv 
| to |W 


Terminal Voltage to GND Pin 


Vi 
Power Dissipation Pr 


—_—~O Vec 
—o GND 


Operating Temperature Range °C 
Storage Temperature Range -55 to +125 °C 


@ HITACHI 


Preliminary 


(DG-24N) 





@ PIN ARRANGEMENT 
Top View 





Top View 
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HM6716, HM6719 Series 
@ RECOMMENDED DC OPERATING CONDITIONS (0°C < T, <= 70°C) 


Item Symbol 
| cn | oo 


*Pulse width: 20ns, DC: -0.5V 


@ TRUTH TABLE HM6716 


type max Unit 


vA) 
Oo 


. 


Supply Voltage 


GN 
wy 
< j|<|< 





cs | oe | WE | Mode | VecCurrent — | Pin Ref. Cycle 

H HorL High-Z - 

bf eu | uw | Read | koko | our Read Cycle (1) (2) (3) 
bof | eT wre er ecs —| Wate Cycle () 


@ TRUTH TABLE HM6719 


cs | WE V/O Pin Ref. Cycle 

H or L High-Z - 

Dour Read Cycle (2) (3) 
L Write Din Write Cycle (2) 


@ DC AND OPERATING CHARACTERISTICS (Vcc = 5V+ 10%, Ta = 0°C to 70°C) 


tr 


S 
L 
L 


Item [Symbol | Test Conditions | min | typ_| max | Unit 

Input Leakage Current | Iii! [Voc =5:5V,Vin=0Vi0Vec | ~ | - | 2 | oA 
Output Leakage Current nol | CS = Vay, Vio = GND to Voc oa eo ae pA 
Operating Power Supply Current CS = Vin> Vio = OmA ee 120 mA 
Average Operating Current | loc _| Min. Cycle, Duty:100% | ~~ {| — | 130 | ma 
| Isp | CS=Vilo=oma | — | — {| 30 | ma 
Standby Power Supply Voltage | ton CS= Voc -0.2V, Vin < 0.2V or Vin Ser - 

= Vcc-0.2V 
Output Low Voltage Vo. | lon =-ImA fe ees lu es dO Vv 


@ AC TEST CONDITIONS 


¢ Input pulse levels: GND to 3.0V © Input rise and fall time: 4ns 
© Input and Output reference levels: 1.5V e Output Load: See Figure 
+200mV from steady level 
(Output Load B) 
+5V +5V 
AN AN 
9102 9102 
Dout Dout 
A 6202 30pF* A\620Q 5pF* 
* including | 
y 4 scope and jig 
Output Load A Output Load B 
(tcuz, twHz, tciz, tow) 
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HM6716, HM6719 Series 
M@ CAPACITANCE (T, = 25°C, f = 1.0MHz) 


Item [Symbol | ___TestConditions____|_ min _| |_max_| Unit 
Input Capacitance ee EE ee ee ee ee 
1/0 Capacitance Vo = OV ee een ea 


Note) This parameter 1s sampled and not 100% tested. 


M@ AC CHARACTERISTICS (V¢¢ = 5V + 10%, Ta = 0°C to 70°C, unless otherwise noted.) 
e READ CYCLE 


HM6716 HM6716-30 
Item Symbol HM6719 HM6719-30 Unit Notes 
Read Cycle Time 25 


Address Access Time 


Chip Select Access Time tacs 
Chip Selection to Output in Low Z 
Output Enable to Output Valid 

12 
1,2 
1,2 


30 
30 
20 
Output Enable to Output in Low Z 
12 


Chip Deselection to Output in High Z tcyz 
Chip Disable to Output in High Z 
Output Hold from Address Change 


trc 
taAA 
tcLz 
tor 
toLz 
toHz 
tou 


5 


N 


| max | min 
ps | - | 9 | 
Sa See 
eae 
er es 
ee 
ee ee 
ae el a ee 
ee a a 
ee ae 


e WRITE CYCLE 


HM6716 HM6716-30 
Item Symbol HM6719 HM6719-30 Unit Notes 


Write Cycle Time 

Chip Selection to End of Write 
Address Setup Time 

Address Valid to End of Write 
Write Pulse Width 

Write Recovery Time 


Output Disable to Output in High Z 1,2 
Write to Output in High Z 2 
Data Valid to End of Write — 


Data Hold Time 


Output Active from End of Write 


NOTES) 1. These parameters are for HM6716 
2 Transition is measured +200mV from steady state voltage with Load (B) 
This parameter is sampled and not 100% tested. 


twec 
__tew 
tas 
Caw 
twp 
twR 
toHz 
tow 
tow 


min | max | rin | ax 
ee ee ee ee 
ee el ee 
ie ae a 
ae eee ee ee 
ee ae ae 
a ae ee 
ee a ea 
poo | to | oo fT 
es ee ee 
ee ae el eee 
Fe eee ees ee 
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HM6716, HM6719 Series 


@ TIMING WAVEFORMS OF READ CYCLE NO. 1 





trk¢ ——__—_——_> 
Address 





<————_——— tag. —____—__> 


ps Ae Se eae 
os AA ei Wr 


<< tacs 


A ea AS, NVA, 
om me 
Me High impedance OD) caeaees XX) 





@ TIMING WAVEFORMS OF READ CYCLE NO. 2(2n4) 





Address 


Notes) 1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = Vit: 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE = Vj. 
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HM6716, HM6719 Series 


@ TIMING WAVEFORMS OF WRITE CYCLE NO. 1 


re ———_$—______—___> 
twc 





4 {3 (1 
D HERR twP > High Impedance 
ON 7 TT | 












+ tow it toy > 


WIV 
K Data Valid (oe 


\ 
Z) 









-a NAN AVSNSYKS 
Data Valid D SCATES 


Notes) 1. A write occurs during the overlap (typ) of a low CS and a low WE. 
2. twp is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 
4. If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, output remain in a high 
impedance state. 
OE is continuously low. (OE = Vjy,. 
Dout is the same phase of write data of this write cycle. 
Dour is the read data of next address. 
If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs 
must not be applied to them. 
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FMG6G1GSHP Series 


4096- word x 4-bit High Speed Static CMOS RAM 


MFEATURES 
@ High Speed: Fast Access Time 45/55/70 ns (max.) 
@ Single +5V Supply and High Density 20 Pin Package 
@ Low Power Standby and Low Power Operation; 
100uW typ. (Standby), 200mW typ. (Operation) 
@ Completely Static Memory 
No Clock or Timing Strobe Required 
@ Equal Access and Cycle Times 
@ Directly TTL Compatible — All Inputs and Outputs 





MFUNCTIONAL BLOCK DIAGRAM 


t > ' 
Race DP 20N 


Row Mesory Aniay as MIPIN ARRANGEMENT 


Decoder 128 x 128 © GND 





_——— Column 1/0 
Column Decoder 










Data 
Control 








1/0. ~ 
os ey 

eee st 
WE c oD (Top View) 
MABSOLUTE MAXIMUM RATINGS 
7 Item Symbol Rating Unit 
Voltage on Any Pin Relative to GND ~3.5* to +7.0 Vv 
Power Dissipation 10 W 
Operating Temperature 0 to +70 “ag 
Storage Temperature (Ceramic) ‘Cc 
Storage Temperature (Plastic) —55 to +125 ‘Cc 
Temperature under Bias Ties —10 to +85 Cc 
* Pulse Width 20ns. DC=—0 5V 
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HM6168HP Series 


# TRUTH TABLE 


: |i ete [nt 


Write Cycle 1, 2 







Supply Voltage 





Input Voltage 





* Pulse width, 20 ns, DOC, Vgzz min -O05V 





= DC AND OPERATING CHARACTERISTICS (Vcc=5V +10%, GND=OV, Ta=0 to + 70°C) 
tem —SSS~™~SCSs«Sd:' Sy nbd ee Test Conditions 
Vec 





























Input 1 1c: sak pe C ‘urre nt pz) S.5V, Vin =GND to Vee 
“Output Leakage Current =| Wz | | CS= Tun Vigo GND to Vec 
Operating Power Supply Current lee ~ [cs= Viz, f1/o= OmA cas 
Standby Power Supply Current ; Isp CS= Vi —_ _ 
Standby Power Supply Current) | Isp CS= Ve: 0.2V, VinS0.2V o or Vin2 Voc~0.2V 
Output Low Voltage Vo. |lo_t=8mA 
Output High Voltage Vou | lon --4mA 


Note. Typical limits are at Vee =5.0V, Ta= 25°C and specified loading. 


= CAPACITANCE (7a =25°C, f=1MHz) 


Item Symbol | Test Conditions min | max | Unit 
Input Capacitance Cin Vin=O0V 6 pI - 
Input/Output Capacitance Cyo Vijo70V 8 pl 
Note Phis parameters are sampled and not LOO tested > 


= AC CHARACTERISTICS (Voc =5V # 10%, Ta=0 to + 70°C, unless otherwise noted.) 
@ AC TEST CONDITION 


@ Input pulse levels» GND to 3.0V 

@ Input rise and fall times 5ns 

@ tnput and Output timing reference levels: 1.5V 
@® Output load. See Figure 


+5V 
+5V 


480Q 480Q 


Dout 


2552 30pF ‘ Pout 
2550 SeF 


Output Load (A) * Including scope and jig. Output Load (B) 
(for tHz, tiz, twz, tow) 
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HM6168HP Series 


® READ CYCLE 


HM6168HP-45 HM6168HP-55 HM6168HP-70 <j 
nit 





tem sya a ee 
Read Cyele Tine ef 4s [ - | ss | - | | - | m 
Output Hold from Address Change ton ee re a ee eee ns 
Chip Selection to Output in Low Z* thz 20 ——— ns 
Chip Deselection to Output in High Z* tHz | o | 20 | o | 2 {| o | 2 | ns 
Chip Selection to Power Up Time ltey | o | - {| o | - | o [| - | ns 
Chip Deselection to Power Down Time tpp oe 30 ee |e 8 ns 


* Transition is measured +500mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF READ CYCLE NO. 1"): (?) 


tac 









Address 


Dout 


High 
Impedance 


Dout 


Vcc supply 
current 


Notes) 1. WE is High for Read Cycle. = 
2. Device ts continuously selected, CS=V7,. 
3. Address Valid prior to or coincident with CS transition Low. 
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HM6168HP Series 





@ WRITE CYCLE 


HM6168HP-45 HM6168HP-S55 HM6168HP-70 oni 
nit 


Item Symbol : 
| min | max | min |} max | min | max | 
Chip Selection to End of Write tow | 40 | - | so | - | 6 | - | ns 
Address Valid to End of Write taw | 40 | - | So | - | 6 | - | ns 
Write Pulse Width twp 35 | - [| 45 | - | ss | - | ns 
Data Valid to End of Write ‘tpw | 20 | - | 25 | - | 30 | - | os 
Write Enabled to Output in High Z* ltwz {| o | 15 | o | 2 | oO | 25 | ns 
Output Active from End of Write* tow | oo | - | o0 | - | o | - | ns 


* Transition is measured t500mV from steady state voltage with Load (B) 
This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


Address 







ALLL LAL LL 


tae 


“— ; | 
Din CX OKO 
{3 (5 Cy; 
twz tow ton 
Dout 


© TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


Address ae Ee ee 


tow 


MTD 0.0°60:0:0:6:0:0°0°0 GED, 3.06.6 C050 


High Impedance 4 
Dout 


Notes) 1. A write occurs during the overlap of alow CS and a low WE, (fyp) . 

2. fwr is measured from the earlier of CS or WE going high to the end of write cycle. 

3. During this pertod, I/O pins are in the output state so that the input signals of opposite phase to the outputs must 
not be applied. ran anes 

4. If the Ce tow transition occurs simultaneously with the WE low transition or after the WE transition, the output buffer 
buffers remain in a high impedance state. 

S. If CS ts low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

6. Dout 1s the same phase of Write data of this write cycle. 
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- HM 61 68H P Series 


SUPPLY CURRENT VS. 


SUPPLY CURRENT VS. SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Supply Current Icc (Normalized) 





Supply Current Icc (Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 


ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. LOAD CAPACITANCE 


Access Time taa, tacs (Normalized) 





10 


08 


Access Time taa, tacs (Normalized) 


06 
100 21K) 1) Hw) 500 


Supply Voltage Vcc (V) Load Capacitance CL (pF) 


ACCESS TIME VS. AMBIENT TEMPERATURE SUPPLY CURRENT VS. FREQUENCY 


Access Time taa, tacs (Normalized) 





tl JK) hoo bb w Woof ens 


10 


09 


Supply Current Icc (Normalized) 


Ob 


0 20 Ww At) xO) 7) 4 10 3 4) 5 


Ambient Temperature Ta (°C) Frequency f (MHz) 
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HM6168HP Series 


INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 


Input Low Voltage Vie (Normalved) 


Input High Voltage bia (Normalized) 





Supply Voltage bic V3 Supplv Voltage Vec (V) 


OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 


Outpar Current Jon Normalized 


Output Current for Nermalized3 





Ourput Volrage Vow V+ Output Voltage Vor (V) 


STANDBY CURRENT VS. 
AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 


Standby Current [yar \ 
Standbs Current) [sai ¢ Normalized! 


fa=25C 
CS= Vee -02V 





Ambient Femperature Ja (C) Supply Voltage bec (V) 
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HMGIGSHLP Series 


4096- word x 4-bit High Speed Static CMOS RAM 


MFEATURES 
®@ High Speed: Fast Access Time 45/55/70ns (max.) 
@ Single +5V Supply and High Density 20 Pin Package 
@ Low Power Standby and Low Power Operation; 
5uW typ. (Standby), 200mW typ. (Operation) 
@ Completely Static Memory 
No Clock or Timing Strobe Required 
@ Equal Access and Cycle Times 
@ Directly TTL Compatible —All Inputs and Outputs 
@ Capable of Battery back up Operation 





MFUNCTIONAL BLOCK DIAGRAM ‘DP 20N) 


Ao > comma 
Ai e >. 
Az 0 > see ° 
Row Memory Array 
A30 > =a 128 x 128 Oo GND 
. Decoder 
A.a > er 
As 0 >. 
Ac O BB 


1/02 
Data Column Decoder 
; cA ARK 


BPIN ARRANGEMENT 





1/0, e 











1/03 ¢ Control 
1/0. 4 
xs rs 
<H (Top View) 

WE 
MABSOLUTE MAXIMUM RATINGS 
Voltage on Any Pin Relate to GND| -Vje V 
Power Dissipation ee ae W 
Storage Temperature ‘Cc 
Temperature under Bias -10 to +85 ‘Cc 
* Pulse Width 20ns. DC = -0 5\ 
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HM6168HLP Series 


# TRUTH TABLE 


H [| _X | Noteekcied | fenvtear | ih? 


A 


= RECOMMENDED DC OPERATING CONDITIONS (72=0 to + 70°C) 






Supply Voltage 







Input Voltage 


* Pulse width; 20 ns, DC; V7z min = -0.5V 


Read Cycle 1, 2 
Write Cycle 1, 2 


= DC AND OPERATING CHARACTERISTICS (Vcc=5V +10%, GND=0V, Ta =0 to + 70°C) 


Operating Power Supply Current 
Standby Power Supply Current(1) 


Standby Power Supply Current 


Note: Typical limits are at Voc=5.0V, Ta=25°C and specified loading. 


= CAPACITANCE (Ta=25°C f=1MHz) 


Note: This parameters are sampled and not 100% tested. 


















Input Capacitance 
Input/Output Capacitance 


= AC CHARACTERISTICS (Vcc=5V +10%, Ta=0 to + 70°C, unless otherwise noted) 


@ AC TEST CONDITIONS 
Input pulse levels: GND to 3.0V 
Input rise and fall times: 5 ns 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V 
Output load: See Figure 


4809 480Q 


Dout 


2552 30p F ; 
2552 


Output Load (A) * Including scope and jig. Output Load (B) 
(for trz, tz, twz, tow) 
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[o[max [Unk 
Lae | 2.0 | pA 
[=| 20 | HA 
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HM6168HLP Series 


@ READ CYCLE 


Chip Deselection to Output in High Z* tHz 
Chip Selection to Power Up Time tpy 


Item 

Address Access Time tAA fF - [| 45 f - [ 55 [ = | 

Chip Select Access Time tAcs ea se a ee - 

Output Hold from Address Change toH ic ee ie Oe a ee 5 

Chip Selection to Output in Low Z* ing 20 | - | 2 | - 
oe 
ae ieee 
ae 


Chip Deselection to Power Down Time tpp 


* Transition is measured +500mV from steady state voltage with Load (B) 
This parameter is sampled and not 100% tested. 


© TIMING WAVEFORM OF READ CYCLE No.1“): () 


tac 






Address 


Dout 






tuz 
sas a RN a 
XX Kees | 


[\_ LN 


High 
Impedance 


Dout 


tpo 


Vec supply 4 ee ee Oooo nt 
current 


Notes) 1. WE is High for Read Cycle. te: 
2. Device is continuously selected, CS=Vj,;. __ 
3. Address Valid prior to or coincident with CS transition Low. 
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HM6168HLP-45 | HM6168HLP-55 | HM6168HLP-70 


~| ~ 


Ww 


to 3 
(a) (>) oOo; & 4 
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Unit 


=] 
n 


ns 


ns 


ns 


ns 


ns 


ns 


ns 





HM6168HLP Series 


@ WRITE CYCLE 


is ere HM6168HLP-45 | HM6168HLP-S5S | HM6168HLP-70 Unit 
- en . 


| min [max | min [max _ 
Chip Selection to End of Write icy a. = oe oor |e 
Address Valid to End of Write ftaw | 40 | - | So | - | 60 | - | as 
Write Pulse Wit we [38 [| - [| - | | - | 
Write Recovery Time twrR Foo | - { o | - | o f - | ns 
Data Valid to End of Write reas ea aa ae a ae 
Write Enabled to Output in High Z* ltwz | o | 18 | o | 2 | oO | 25 | ns 
Output Active from End of Write* tow CO ee Ope Oe ns 


* Transition is measured +500mV from steady state voltage with Load (B). 
This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


Address 


Din 


3 (S ob! 
(wz — low ton 
High impedance 
Dout 


@ TIMING WAVEFORM OF WRITE CYCLE NO, 2 (CS Controlled) 





Address ce Ra ee 


(pw 


ow KKK KKK RIT KKK KKK 


High Impedance 4 
Dout 


Notes) 1. A write occurs during the overlap of a low CS and a low WE, (twp) 

2. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

3. oe ead perens I/O pins are in the output state so that the input signals of opposite phase to the outputs must 
not be applied. pane — 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output buffe 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

6. Dout is the same phase of Write data of this write cycle. 
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HM6168HLP Series 


MLOW Vic DATA RETENTION CHARACTERISTICS (0';C STas70°C) 


CS2 Vec—0.2V 
Data Retention Current econ KA 
Vaz Veco—0.2V or 
Chip Deselect to Data Retention Time | teon | OVS V.50.2V Foo | - [| ns 
Note' 1. tac@Read Cycle Time. *® VWic=3.0V 
*@ Vorc—2.0V 





@LOW Vcc DATA RETENTION WAVEFORM 


DATA RETENTION MODE 





— 9 om oe ome oe — << eam am om — am. —_— a on oe ee ee ee ee eee 


CS2 Vee -0.2V 
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HMG268EP Series Preliminary 


4096-word x 4-bit High Speed Static CMOS RAM 


sFEATURES 
@ Single 5V Supply and High Density 20 Pin Package. 


| 

@ High Speed: Fast Access Time 25/35ns (max.) 
@ Low Power Standby and Low Power Operation 

100uW typ. (Standby), 250mW typ. (Op.). 
@ Completely Static Memory: No Clock or Timing 

Strobe Required 
@ Equal Access and Cycle Times 
@ Directly TTL Compatible — All Inputs and Outputs 
MIBLOCK DIAGRAM pee : 
Aloo cia ve 


—_— vec 






Memory Array 
64 Rows 
256 Columns 








O10 


Column I/O 
= 
1 1 a | a Os Fa 


1/02 © 











Input Data 
Control 


1/03 © 





- (Top View) 
WE 
Mi ABSOLUTE MAXIMUM RATINGS 
— Item Symbo] Rating Unit 

Voltage on Any Pin Relative to GND —3.5° to +7.0 vo 

Power Dissipation 1.0 W 

Operating Temperature °C 

Storage Temperature ‘C 

Temperature under Bias —10 to +85 ue 

* Pulse Width 20ns, DC=—-0.5V 

(Top View) 


Mi TRUTH TABLE 


; 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept. regarding specifications. 
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HM6268P Series 


RECOMMENDED OPERATING CONDITIONS ( 7a=0 to +70° ) 


Parameter Symbol | min typ max Unit 
beige a Vee v 
Input High (logic 1) Voltage Vin | 22 { = | 60 | V 
Input Low (logic 0) Voltage Vit | -30" | -— | o8 | V 


* Pulse width 10ns, DC —05V 


MDC AND OPERATING CHARACTERISTICS ( Vcc =5V +10%, GND=0V, Ta=0 to +70€ ) 








Input Leakage Current Vcc=MAX Vin=GNDto Vee Pee a uA 
Output Leakage Current CS= Vin, Vi/o=GND to Vec ui 
Operating Power Supply Current fois CS= Vin, 11 /o=0mA Eves mA 
Standby Power Supply Current (1) CS2 Vec—0.2V, VinS0.2V or Vin= Vec—0.2V is nl 0 02 mA 
Output High Voltage ai Tou=—4.0mA ee V 


Note 1. Typical limits are at Vec=50V, Ta= + 25°C and specified loading 


WECAPACITANCE ( 7a=25°C, f=1.0MHz) 


Vin=0V 
V1 /0=0V 


MIAC CHARACTERISTICS ( Vcc=5V +10%, Ta=0 to +70°, unless otherwise noted. ) 

@ AC Test Conditions Input and Output timing reference levels: 1.5V 
input pulse levels: GND to 3.0V Output load: See Figure 
Input rise and fall times: 5ns 









Parameter 






Input Capacitance 


io) 
Pad 





Input/Output Capacitance 


Note: This parameter 1s sampled and not 100% tested 


5V 


480Q 4802 
Dout Déut 
255Q 30pF* 255Q 5pF* 


* Including scope and jig. Output Load (B) 
utput Loa 


Output Load (A) (for (HZ, (Lz, twZ & tow) 
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HM6268P Series 


@ READ CYCLE 


Parameter 


Read Cycle Time 

Address Access Time 

Chip Select Access Time 

Output Hold from Address Change 

Chip Selection to Output in Low Z ‘ 
Chip Deselection to Output in High Z 

Chip Selection to Power Up Time 


Chip Deselection to Power Down Time 


* Transition is measured +200mV from steady state voltage with Load (B) 
This parameter is sampled and not 100% tested 


® Timing Waveform of Read Cycle No, 1'7).(2) 


Address 


Dout 


CS 


Dout 


tpt 


Vcc Suppiy 


Current 


Notes: 1. WE is High for Read Cycle. 


‘ 


HM6268P-25 HM6268P-35 
Unit . 





2. Device is continuously selected, CS= Vyz. _ 
3. Address Valid prior to or coincident with CS transition Low. 


@ WRITE CYCLE 


Parameter 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Setup Time 

Write Pulse Width 

Write Recovery Time 

Data Valid to End of Write 

Data Hold Time 

Write Enabled to Output in High Z 
Output Active from End of Write 


* Transition 1s measured + 200mV from steady state voltage with Load (B) 
This parameter 1s sampled and not 100% tested 


= 
2 SD 
a es es 
Cie [= pa [ps fe 
ne ee a Je 
er ae 
ier [ a 
ee ee ee 
Tie [= ae ee 
HM6268P-35 se 
a 
cr 
oe a 
eo. et a SS 
a 
ee Sea ee oe a 
ae ee 
toe et Te 
Cer [oe pa ff 
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HM6268P Series - 


@ Timing Waveform of Write Cycle No. 1 (WE Controlled) 


twe 


NON 


LLLINVLLLLLL, 
js ton 





Address 





QD 
n 


(2) 


- eae 
ms — BEST . 


Dout CPLA ELE LIN High Impedance INT 
CREE REESE we, ALYRA 










@ Timing Waveform of Write Cycle No. 2 (CS Controlled) 


the 


; eel 


" “SRR RRRIIOK Bl NRK 


Dout High Impedance — (4) 





Notes: 1, A write occurs during the overlap of a low CS and a low WE. (twp). 

. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 

must not be applied. — __ 

4. If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

6. Dout is the same phase of write data of this write cycle. 


WN 
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HMG268SLP Series 


4096-word x 4-bit High Speed Static CMOS RAM 


aFEATURES 

@ Single 5V Supply and High Density 20 Pin Package. 

@ High Speed: Fast Access Time 25/35ns (max.) 

@ Low Power Standby and Low Power Operation 
5uW typ. (Standby), 250mW typ. (Op.). 

© Completely Static Memory: No Clock or Timing 
Strobe Required 

@ Equal Access and Cycle Times 

@ Directly TTL Compatible — All Inputs and Outputs 

®@ Capable of Battery Back Up Operation 

MBLOCK DIAGRAM 









Memory Array 
64 Rows 
256 Columns 





Row Decoder 


Ore 


| 
HS ae | ae | a a 
INL OS O&O & 4 


1/02 6 







Input Data 
Control 


Wi ABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating 
Voltage on Any Pin Relative to GND | Vw —3.5° to +7.0 


Power Dissipation | Pr | 1. ere 
Operating Temperature ae Oto +70 to +70 
Storage Temperature 
Temperature under Bias —10 to +85 


* Pulse Width 20ns, DC=—-0 5V 





TRUTH TABLE 
CS 


aw 1 


we | 45 






| 


Preliminary 





(DP-20N) 


PIN ARRANGEMENT 





(Top View) 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications 
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Ref Cycle 


Read Cycle 
Write Cycle 








HM6268LP Series 


Mi RECOMMENDED OPERATING CONDITIONS ( 7z=0 to +70C ) 
Parameter Pp 
0 


max Unit 


595 V 


ty 
Voc 4.5 50 
GND 0 


Supply Voltage 


> 


Input High (logic 1) Voltage Vin 


Input Low (logic 0) Voltage Vin —30* 
* Pulse width 10ns,|DC  0.5V 


be : 
bo 


e|e|= | 
oo > G 
</<Ii< 


MDC AND OPERATING CHARACTERISTICS ( Vcc =5V +10%, GND=0V, Ta=0 to +70C ) 


Test Condition 





Parameter Symbol 


Unit 


S 
» 
x 


typ 


Input Leakage Current | Tut | | Vee=MAX Vin =GNDto Vee 

CS= Vin, Vi o=GNDto Veo 

CS= Ving Ii o= OMA 

CS= Vin 

Standby Power Supply Current (1) Kai CS2 Ke -02V, Vin S02V or Virnz Vic = 02V 
lo. =8mA 

Ton= —-40mA 


Output Leakage Current | Tho} 


Operating Power Supply Current Ice 


Standby Power Supply Current Kp 


— on 
So iw) _ © 
ohm oS on So So 
3 
> 


— 
o 
oO 

~~ 
> 


Output Low Voltage Von 


bs 3 
a =| 


Output High Voltage Vou 


: FFF FF Pele 
‘ 


w 
wn 
QO 
i) 
3 
a. 
8 
Q 
> 
ts) 
a. 
o 
rt) 
2. 
3 
% 


Note | Typical limitsareat Mc SOV, Ta= ° 


MECAPACITANCE ( 7a=25°C, f= 1.0MHz) 

Parameter Svmbol Test Conditions min 
Vin=0V 
Vi o=0V 


m 


jo¥] 
» 


Input Capacitance Cin 


co lv {|G 
ot le 5 ip aa 
ot 


Input ‘Output Capacitance Ci/o 


Note This parameter 1s sampled and not 100%, tested 


MAC CHARACTERISTICS ( Vcc=5V +10%, Ta=0 to +70, unless otherwise noted.) 

@ AC Test Conditions Input and Output timing reference levels: 1.5V 
Input pulse levels: GND to 3.0V Output load: See Figure 
Input rise and fall times: 5ns 


5V 


480Q 480Q 


Dout Dout 


2552 30pF* 2552 opF* 


Oo 
<I 


* Including scope and jig. Output Load (B) 
utput Loa 


Output Load (A) (for (HZ, (Lz, twz & tow) 
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HM6268LP Series 





® READ CYCLE 
ae HM6268LP-25 
y 

| min | 1 a 
Read Cycle Time 35 
Address Access Time taa po | 35 
Chip Select Access Time | tes | - | 35 
Output Hold from Address Change 5 


Chip Selection to Output in Low Z 


* 


es 
fe ad 
N 
dO 
a) 


Chip Deselection to Output in High Z 
Chip Selection to Power Up Time 


DO 
on 


“ ~~ 
ial ~ 
° , 
* 
—"* 
So 
iS) — DO i) 
~ =| 
=o or =] 


Chip Deselection to Power Down Time tep 


* Transition 1s measured + 200mV from steady state voltage with Load (B) 
This parameter 1s sampled and not 100°, tested 


@ Timing Waveform of Read Cycle No, 1'7)-() 


fre 





Address 


Dour Data Valid 


CS 


Dour High Impedance 


ane ran pe 
AXXXA 


L\ 


{Pt 
Veo Supp 


Current 





Notes: 1. WEisHighforReadCycle. 
2. Device is continuously selected, CS=Vyy. _ 
3. -Address Valid prior to or coincident with CS transition Low. 


@ WRITE CYCLE 
a dk: HM6268LP-25 | — HM6268LP.35 
min max min max 

Chip Selection to End of Write 20 ae a 

Address Valid to End of Write ———E 
Address Setup Time 0 ee ee oe 
Write Pulse Width ae ee a ee 
Write Recovery Time Lie Oe ee ee 
Data Valid to End of Write jo. ee a 
Write Enabled to Output in High Z SE 
Output Active from End of Write | mt | oo | - | oo [ - | 


* Transition is measured + 200mV from steady state voltage with Load (B) 
This parameter 1s sampled and not 100%, tested 
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Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 





ns 





HM6268LP Series 


® Timing Waveform of Write Cycle No. 1 (WE Controlled) 


twe 


N71 LLLULILILL 


awe 
De CK ss DX x» 





Address 





Q 
Nn 


twz (3) hus 
Dout ie a EAT a SE a High Impedance San 
GRE RE SSE Bem, WALYNA 


@ Timing Waveform of Write Cycle No. 2 (CS Controlled) 


Notes: 


WN 





NN 01111111 
~ “SORE KR 


Dout High Impedance = (4) 


. A write occurs during the overlap of a low CS and a low WE. (twp). 


twR is measured from the earlier of CS or WE going high to the end of write cycle. 

During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs 
must not be applied. 

If the CS low transition occurs simultaneously with the WE low transition or after the WE transition, the output 
buffers remain in a high impedance state. 

If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to 
the outputs must not be applied to them. 

Dout is the same phase of write data of this write cycle. 
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-HM6268LP Series 


MLOW Vic. DATA RETENTION CHARACTERISTICS (0°CS Tas70C) 
Vec for Data Retention Vor 


Data Retention 


| mn | | mx 
iin a a 
Current Tecor 
Viz Vec—0.2V or 
HO ect lees eel 
eed fete 


Chip Deselect to Data Retention Time tcor OVS V.50.2V 
Operation Recovery Time 
Note’ 1. tac@Read Cycle Time * VUc=3 OV 

*®@ Vor=—2.0V 


@LOW V.c DATA RETENTION WAVEFORM 


118 


DATA RETENTION MODE 





— ee ame ee ee ee oe ow eee wee ee eee ee eee me eee eee ek ey 


CS2Me -92N 
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HM6G1G7P Series 


16384-word <1-bit High Speed Static CMOS RAM 


MFEATURES 
@ Single +5V Supply and High Density 20 Pin Package 
@ Fast Access Time — 85ns/100ns 
@ Low Power Stand-by and Low Power Operation 
Stand-by 100uW Typ. and Operating 150mW Typ. 
Completely Static Memory ..... No Clock nor Refresh Required 
Fully TTL Compatible — All Inputs and Output 
Separate Data Input and Output......... Three State Output 
Pin-Out Compatible with Intel 2167 Series 
MBLOCK DIAGRAM 
(DP 20N ) 


oo Vec 


a HPIN ARRANGEMENT 


















Row 
Decoder 


Memory Array 
128 X 128 





Colum Colum 
Column Decoder irre | 


An Ato As As Ar As As 
MABSOLUTE MAXIMUM RATINGS 


Terminal Voltage with Respect to GND —0.5° to +7.0 V 


Power Dissipation 


W 
Operating Temper < 





Storage Temperature ce —55 to +125 °C 
Storage Temperature** —10 to +85 °C 


¢ Pulse width 20ns ° —-35V_¢*under bias 


BERECOMMENDED DC OPERATING CONDITIONS 
(0°CSTas70C) 


Supply Voltage 


Input High Voltage 


Input Low Voltage 





¢ Pulse width 20ns, DC : Vit min= —03V 
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HM6167P Series 





TRUTH TABLE 


cc 


MDC AND OPERATING CHARACTERISTICS (Vcc=5V+10%, Ta=0T to +70T) 


cs 
H 
L 
L 













Input Leakage Current [Tur | Veco=5.5V, Vin=0V~ Vec Fo — | = | 2 | HA 
Output Leakage Current CS=Vin, Vour=0V~Vec oe ee HA 
Operating Power Supply Current CS =Vit, Output Open F = [| 30 | 60 | mA 
a a 
Standby Power Supply Current CS = Vec—0.2V 
Isai mA 
Vins0.2V or Vin 2 Vecc—0.2V 
Note) Typical limits are at Vcec=5.0V, Ta=25T and specified loading 
MAC TEST CONDITIONS 
Output Load A Output Load B 
Input pulse levels: GND to 3.0V +5V (for tuz, trz, twz & tow) 
Input rise and fall times: 5 ns +5V 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V oper 4802 
Output load: See Figure Dou 
2559 30pF* Dout 
2550 oer" 
* Including scope and jig 
MICAPACITANCE (Ta=25°C, f=1.0MHz) 
Input Capacitance 
Output Capacitance 
Note) This parameter is sampled and not 100% tested 
MAC CHARACTERISTICS (Vcc=5V+10%, Ta=0C to 70°C, unless otherwise noted. ) 
@READ CYCLE 
HM6167P-6 HM6167P-8 
Item Symbol Unit 
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HM6167P Series 


@WRITE CYCLE 


bo 


HM6167P-6 HM6167P-8 
Unit 


min max min ax 


100 


Item Symbol 


Write Cycle Time tic Pot n 
Chip Selection to End of Write tow po n 
Address Valid to End of Write fan so | - | on 
Address Setup Time 4s = | 
Write Pulse Width tue 5 | = | 
Lo 
me 
a 
Le 
Loe 


n 
S 
Write Recovery Time {wR ns 
Data Valid to End of Write tow 
Data Hold Time 


Write Enable to Output in High Z twuz 


n 
n 


~ ~ 
vo] 
= 
oo c— [op) lor) io) 
on nn on on on 
> 
CS 


Ss 
Ss 
S 
Ss 
S 
S 
ns 
ns 


Output Active from End of Write 


~ 
i) 
= 


Notes) 1 If CS goes high simultaneouly with WE high, the output remains in a high impedance state 
2 All Write Cycle timings are referenced from the last valid address to the first transitioning address 
3. Transition is measured +500mV from steady state voltage with specified loading in Load B 
4 This parameter is sampled and not 100% tested 


@ TIMING WAVEFORM OF READ CYCLE NO.1”’ 


tac 
taa 










Data Out Previous Data Valid Cx xX ) Data Valid 


High Impedance 
Data Our 


Vee Supply 


Current 


NOTES: 1. WE is high and CS is low for READ cycle. 
2. Addresses valid prior to or coincident with CS transition low. 
3. Transition is measured +500mV from steady state voltage with 
specified loading in Load B. 
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Notes 
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HM6167P Series 





@ TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled) 


Address 


__an 


= WYATT 


a 


WE 
————w/ 
—es sie 
on ee, 
Data Out Date Undefined 


High lepedance 


NOTE: 1. Transition is measured +500mV from steady state voltage with 
specified loading in Load B. 


@ TIMING WAVEFORM OF WRITE CYCLE No. 2 (CS Controlled) 


Address 


al 


Data In 


Data Out 


J 


twe 











Dice ceseee 


tup 


See ee ara a, 
err 


tou 


a 
—-.. . 


twuz 


Data Undefined High Impedance 


Note) Transition is measured +500mV from steady state voltage with specified loading in Load B. 


SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. AMBIENT TEMPERATURE 


Supply Current Icci,[cc: (Normalized) 





Supply Voltage Vec (V) 


Supply Current Icci,iccz (Normalized) 





Ambient Temperature Ta (‘C) 
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Access Time taa,tacs (Normalized) Access Time taa,tacs (Normalized) 


Input Low Voltage Viz (Normalized) 











HM6167P Series 


ACCESS TIME vs. ACCESS TIME vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Access Time taa,tcs (Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 
ACCESS TIME vs. SUPPLY CURRENT vs. 
LOAD CAPACITANCE FREQUENCY 

13 
12 
ou 
3 
& 10 
E 0.9 
a 08 
0.7 
0 2 4 6 8 10 
Load Capacitance Cz (pF) Frequency { (MHz) 
INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


Input High Voltage Vin (Normalized) 





Supply Voltage Vee (V) Supply Voltage Vec (V) 
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HM6167P Series 





OUTPUT HIGH CURRENT vs. OUTPUT LOW CURRENT vs. 
OUTPUT HIGH VOLTAGE OUTPUT LOW VOLTAGE 


Output High Current Jow (Normalized) 
Output Low Current [6 (Normalized) 





Output High Voltage Vow (V) Output Low Voltage Vo. (V) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


Standby Current Isai (A) 
Standby Current Isai (Normalized) 





Ambient Temperature Ta (°C) Supply Voltage Vee (V) 


STANDBY CURRENT vs. 
INPUT VOLTAGE 


Standby Current Isai (Normalized) 





Input Voltage Ve (V) 
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HM6G1GZ7LP Series 


16384-word X1-bit High Speed Static CMOS RAM 


@ FEATURES 
@ Single +5V Supply and High Density 20 Pin Package 
@ Fast Access Time...........00c ce ceeee 85ns/100ns 


@ Low Power Stand-by and Low Power Operation 
Stand-by 5uW (typ) and Operating 150mW (typ.) 


@ Completely Static Memory...... No Clock or Refresh Required 
@ Fully TTL Compatible.............. All Inputs and Output 
@ Separate Data Input and Output ......... Three State Output 
@ Capable of Battery Back up Operation 


MBLOCK DIAGRAM 


— Vec 


——— GND 














Memory Array 
128 X 128 


Row 
Decoder 





Column 1/0 


Oe 8 ae ae 8 eS ee eee 


Au Ato As As Ar As As 


Dout 







MABSOLUTE MAXIMUM RATINGS 


Item Rating Unit 
Terminal Voltage with Respect to GND —0.5* to +7.0 V 
Ths 


Ww 
0 to +70 C 
C 
c 


Power Dissipation 
Operating Temperature 


Storage Temperature 


Storage Temperature** 
¢ Pulse width 20ns —35V_ ** under bias 








| 
(DP 20N) 


MPIN ARRANGEMENT 





(Top View) 


GIRECOMMENDED DC OPERATING CONDITIONS (0°C <TeS70°C) 


Vec 
Supply Voltage 


Input High Voltage 


Input Low Voltage Vie 
* Pulse width 20ns, DC, Viz min= —03V 
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Operating Power Supply Current lec CS=Vit, Output Open 





HM6167LP Series 


MTRUTH TABLE 


Vec Current 


MIDC AND OPERATING CHARACTERISTICS (Vcc=5V110%, Ta=0~+70°C 


Reference Cycle 


Read Cycle 1, 2 
High Z Write Cycle 1, 2 


ee a Ol 


~~ 


Item y Unit 
Input_Leakage Current Veo=5.5V  Vin=0V~ Voc HA 
Output Leakage Current CS = Vin, Kar =0V~Vec KA 


- mA 


Isp CS = Vin 


Standby Power Supply Current CS =Vec—0.2V 
Tsar HA 
Vine0.2V or Vine Vec—0.2V 


Note) Typical limits are at Vec~5 OV, Tam25‘C and specified loading 


MAC TEST CONDITIONS 


5 


Input pulse levels: GND to 3.0V Output Load A Output Load B 

: sg +5V (for taz, trz, twz & tow) 
Input rise and fall times: 5 ns 
Input timing reference levels: 1.5V oes 
Output reference levels: 1.5V 480 
Output load: See Figure Dout 4802 

2550 30pF* Dout 
5pF° 


2559 


* Including scope and 1g. 


BECAPACITANCE (Ta=25C, f=1.0MHz) 


Input Capacitance 


Output Capacitance 





Note) This parameter 1s sampled and not 100% tested 


MAC CHARACTERISTICS (Ta=0°C to +70°C, Vec=5V+10%, unless otherwise noted. ) 


@®READ CYCLE 
HM6167LP-6 HM6167LP-8 
Unit 


Item Symbol 


Output Hold from Address Change tou a See eee ee ee ee ns 
Chip Selection to Output in Low Z a ee en ee ee ee ee ns 
Chip Deselection to Output in High Z tue a ae a a a a a ns 
Chip Selection to Power Up Time ee ae ee a ee ee es ns 
Chip Deselection to Power Down Time tpp a ee ee ns 
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HM6167LP Series 


@ TIMING WAVEFORM OF READ CYCLE NO.1”) 


Address 


Date Out 


Data Out 


[Seeeanie eres mE 
Es ecsscietanenasndsahesail 










Data Valid 





High Impedance 


NOTES: 1. WE is high and CS is low for READ Cycle. 


@WRITE CYCLE 


Item 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Setup Time 

Write Pulse Width 

Write Recovery Time 

Data Valid to End of Write 

Data Hold Time 

Write Enable to Output in High Z 
Output Active from End of Write 


Notes) 1. 


2. Addresses valid prior to or coincident with CS transition low. 
3. Transition is measured +500mV from steady state voltage with 


specified loading B. 
ae. Ree 
es es 


It CS goes high simultaneouly with WE high, the output remains in a high tmpedance state. 


2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
3. Transition 1s measured +500mV from steady state voltage with specified loading in Load B. 
4. This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled) 


Address 


Data In 


Data Our 


na 
aaa 
Bate 
aS 
(i_me a 
— 


High lapedance 


Data Undefined 
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HM6167LP Series 


@ TIMING WAVEFORM OF WRITE CYCLE No. 2 (CS Controlled) 


twe 





Address 


: cece 


oe, SNE a 9 


tou 


Data In pana ene 
Data In Valid 


taz 





Z| 





Data Out 
Data Undefined High Impedance 


MLOW Vcc DATA RETENTION CHARACTERISTICS (Ta=0C to 70°C) 


Vec for Data Retention 


Unit 
V 


Pi 
~ 


Data Retention Current Iccpr 
V2 Vec—0.2V or 


Chip Deselect to Data Retention Time OVS V,.50.2V 


Operation Recovery Time Soe 


ns 


| min | 
| 2.0 | 
CS2 Vec—0.2V Lees 
aes 
ee 
tect 


as 
a 
el, 
ae 
ee 





& tacmRead Cycle Time *® Vec=2.0V 
** Vec=3.0V 


MLOW Vcc DATA RETENTION WAVEFORM 


Data Retention Mode 
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HMG16GZ7HP Series 


16384-word x 1-bit High Speed Static CMOS RAM 

® FEATURES 

@ Fast Access Time........... HM6167HP-55 55ns (max) 
HM6167HP-70 70ns (max) 

@ Low Power Standby and Low Power Operation 

Standby 100uW (typ), Operating 200mW (typ) 

Single +5V Supply and High Density 20 Pin Package 

Completely Static Memory . . . .No Clock nor Refresh Required 

Fully TTL Compatible....... All Inputs and Output 

Separate Data Input and Output......... Three State Output 


# BLOCK DIAGRAM 


enema Voc 


—— GND 











Row 
Decoder 





Memory Array 
12k x 128 


Dout 


(Top View) 


# ABSOLUTE MAXIMUM RATINGS 


Item Symbol Unit 
Terminal Voltage with respect toGND | Vr Vv 
Power Dissipation Pr fF WwW 
Operating Temperature “Cc 


Storage Temperature —55 to +125 a & 
Storage Temperature (under bias) -10to +85 eC 


* Pulse Width 20ns, DC: —0.5V 
# RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C) 


Supply Voltage 


Input Voltage 


* Pulse Width: 20ns, DC: V;; (min) = —0.5V 


a 
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HM6167HP Series 


® TRUTH TABLE 
es SS 


MOC AND OPERATING CHARACTERISTICS (Vcc=5V+10%, Ta=0T to +70T) 


HM6167HP-55 
Item Symbol Test Conditions 


Input Leakage Current | Ir} 
Output Leakage Current | Izo| 
Operating Power Supply Current 
= 
CS2 Vec—-0.2V 
Vins0.2V or Vin2 Vec—02V 


Note) Typrcal limits are at Vcc=5.0V, Ta~25T and specified loading. 


1 
\ 


HM6167HP-70 


Unit 


= 
> 
> 
3 
iY) 
x 


typ 


> 
oOo 


dO 
Ww 
on oO 


tw S nw | % 
3 
> 


Standby Power Supply Current 


= 
— 
i) 


Output Low Voltage 
Output High Voltage 


_— 
wr 
& 
nw 
~ 
no 3 
= 
3S 
INS) 


MAC TEST CONDITIONS 


Output Load A Output Load B 
Input pulse levels: GND to 3.0V +5V (for tuz, trz, twz & tow) 
Input rise and fall times: 5 ns bhai 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V 4802 480 
Output load: See Figure Dout ad 
2550 30pF * 
2580 er 
®@ Including scope and jig. @ Including scope and jig. 


MICAPACITANCE (Ta=25°C, f=1.0MHz) 





Conditions 
Vin=0V 
Vour@0V 







Input Capacitance 






Output Capacitance 





Note) This parameter 1s sampled and not 100% tested. 
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HM6167HP Series 





MAC CHARACTERISTICS (Vcc=5V+10%, Ta=0C to 70°C, unless otherwise noted. ) 
@READ CYCLE 





ai a HM6167HP-70 pie ae 
Read Cycle Tine 27a Ba GC OO 
Output Hold from Address Change i oe 
Chip Selection to Output in Low Z faz | $s | - | $s | | ons (2) (3) (7) 
Chip Deselection to Output in High Z | mz | o | 30 | ns (2) (3) (7) 
Chip Selection to Power Up Time a 
Chip Deselection to Power Down Time | wp {| - | 30 | - | 35 | 


NOTES: 1. All Read Cycle timing are referenced from last valid address to the first transitioning address. 

2. At any given temperature and voltage condition, t;;7 max. is less than tf; 7 min. both for a given device and 
from device to device. 

3. Transition is measured :500mV from steady state voltage with specified loading in Load B. 

4. WE is High for READ cycle. —_ 

5. Device is continuously selected, CS=V ;,;. __ 

6. Addresses valid prior to or coincident with CS transition low. 

7. This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF READ CYCLE NO.1 5) 
tre 


Address 
tAA 











‘OH 


Previous Data 
Valid 





Data Out Data Valid 







@ TIMING WAVEFORM OF READ CYCLE NO.2 4): 6) 


Data Out 


vee Supply 
Current 
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HM6167HP Series 


e WRITE CYCLE 
Address Valid to End of Write taw a ae ns 
Wiite Pulse Width [we | ss | - | © | - | ™ 
Wrive Recovery Time [twa [0 Sa el a 
Write Enable to Output in High Z | tewz | |S T8s (3) (4) 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 
2. All write cycle timings are referenced from the last valid address to the first transitioning address. 
3. Transition is measured +500mV from steady state voltage with specified loading in Load B. 
4. This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 


twe 
a WN" Wy 
tas ‘Aw twp 'WR 


WE AN Kon 
Datatn { [Dass n vane |) 
WZ 


tow 
Data Out Data Undefined 


High Impedance 
© TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 


|S 


Address 


twe 

ss Ce 

/ twr 
twp 


We \\ AA AK td 
| tpw | ton 


ei a | 
me ( omuinvane 


twz 


| 


Data Out Data Undefined High Impedance 
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Supply Current Icc (Normalized) 


Access Time taa,tacs (Normalized) 


Access Time taa.tacs (Normalized) 





HM6167HP Series 


SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
16 


Supply Current Icc (Normalized) 





04 
Supply Voltage Vec (V) Ambient Temperature Ta (‘C) 
ACCESS TIME vs. ACCESS TIME vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Access Time taa,tacs (Normalized) 





Supply Voltage Vec (V) Ambient Temperature Ta (‘C) 

ACCESS TIME vs. SUPPLY CURRENT vs. 

LOAD CAPACITANCE FREQUENCY Cycle Tene ie 
18 it 200 100 66 50 40 
16 ~ 10 

. 
F 
14 « 09 
2 
& 
1.2 ~ 08 
i=] 
2 
3 
Ss) 
1.0 > 07 
S 
a 
0.8 06 
0.6 05 
100 200 300 400 500 0 5 10 15 20 25 
Load Capacitance Ci (pF) Frequency f (MHz) 
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HM6167HP Series 


INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


Input Low Voltage Viz (Normalized) 
Input High Voltage Vin (Normalized) 





Supply Voltage Vcc (V) Supply Voltage Vcc (V) 
OUTPUT CURRENT vs. OUTPUT CURRENT vs. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


Output High Current !ay (Normalized) 
Output Low Current Joz (Normalized) 





Output High Voltage Von (V) Output Low Voltage Vo. (V) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


Vec =3V 
CS=2 8V 


Standby Current Jsai (A) 
Standby Current Iss: (Normalized) 





Ambient Temperature 7a (°C) Supply Voltage Vec (V) 
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Standby Current Isai (Normalized) 


HM6167HP Series 


STANDBY CURRENT vs. 
INPUT VOLTAGE 





Input Voltage Ve (V) 
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HM61G7HLP Series 


16384-word x 1-bit High Speed Static CMOS RAM 
® FEATURES 
@ Fast Access Time........... HM6167HLP-55 55ns (max) 
HM6167HLP-70 70ns (max) 
@ Low Power Standby and Low Power Operation 
Standby 5uW (typ) and Operating 200mW (typ) 
@ Capable of Battery Back-up Operation 
Single +5V Supply and High Density 20 Pin Package 
@ Completely static Memory 
No Clock or Timing Strobe Required 
@ Equal Access and Cycle Times 
@ Directly TTL Compatible ..... All Inputs and Output 


(DP-20N) 





# BLOCK DIAGRAM 





a» fo nae = PIN ARRANGEMENT 
‘ 3 ——— GND 

je a Row Memory Array 

A3 VS] Decoder 128 X 128 

Aa A 

Aiz 5 

Ans Pa 

OD > ow 







Column Decoder 


SUCCSE 





(Top View) 


® ABSOLUTE MAXIMUM RATINGS 


Item Rating Unit 
Terminal Voltage with respect to GND V 
Power Dissipation Pr | 10 Wo 
Operating Temperature Topr Pe 
Storage Temperature 7G. 
Storage Temperature Under Bias T bias °C 


* Pulse Width 20ns, DC: —0.5V 
= RECOMMENDED DC OPERATING CONDITIONS (Tz = 0 to +70°C) 







Supply Voltage 





Input Voltage 


* Pulse Width 20ns, DC: V;; min = —0.5V 
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HM6167HLP Series 


@ TRUTH TABLE 


Ca 


MDC AND OPERATING CHARACTERISTICS (Vcc=5V+10%, Ta=0~+70°C ) 











Item [Symbol | __——Test Conditions |—min. | typ] max | Unit 
Input Leakage Current Vec=5.5V Vin OV~ Vee a oe ae ee OE BA 
Output Leakage Current CS=Vin, Ku 0V~Vec rr -— | -— | 2 | KA 
Operating Power Supply Current CS=—Vit, Output Open | — | 40 | 80 _ mA 
Pin [eens Se 
Standby Power Supply Current CS = Vec—0.2V 
Isa, BA 
Vine0.2V or Vine Vec—0.2V 
Note) Typical limits are at Vec@5 OV, Ta=25°C and specified loading. 
MAC TEST CONDITIONS 
input pulse levels: GND to 3.0V Output Load A Output Load B 
P ; +5V (for twz, tez, twz & tow) 
Input rise and fall times: 5 ns +5V 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V 4802 4802 
Output load: See Figure Dout 
255 30pF° Dout 
2550 sek 
* Including scope and jig. * Including scope and jig. 
Note) This parameter 1s sampled and not 100% tested 
MAC CHARACTERISTICS (Ta=0°C to +70°C, Vec=5V+10%, unless otherwise noted. ) 
@®READ CYCLE 
HM6167HLP-55 HM6167HLP-70 ees 
sz [min Tmax [min [max = 
Ouiput Hold rom Adios Change | rom | Sf - | 8] >| 
Gip Section to OuiutinLow@ [uz | $ | - | 8 | - |» | @@@ 
Chip Scection to Ouputin High? | wz [0 | 30 | 0 [| 30 | m= | @@m 
Chip Deseletion to Power Down Tine | wo | _- | 30 | - | 38 | = 


NOTES: 1. All Read Cylce timing are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, f;;7 max. is less than f; z min. both for a given device and 
from device to device. 

Transition is measured +500mV from steady state voltage with specified loading in Load B. 

WE is High for READ cycle. 

Device is continuously selected, CS = V;,. 

Addresses valid prior to or coincident with CS transition low. 

This parameter is sampled and not 100% tested. 


Y 


IAN & WwW 
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OG TG TIL Series i i ee 


@ TIMING WAVEFORM OF READ CYCLE NO. 1 *? ©) 
‘RC 


Address 


tAA 





‘OH 


Previous Data 
Valid 





Data Out Data Valid 






@ TIMING WAVEFORM OF READ CYCLE NO. 2*? © 






‘RC 
cs 
{A cs uz 
trzX — | 
canon Mamet [YY pea vane _| shinies 
Vcc Supply 1cc ~---- y, : 
Current ‘SB ss oe 
@ WRITE CYCLE 
| |S 
em otes 
| min | | max | 
Chip Selection to End of Write ee ao 3 
Address Valid to End of Write ptaw | 50) | = TSS Ks 
Address Setup Time ee a ee ee 
Write Pulse Width jtwe | 35 | - | 4 | - | 
Write Recovery Time ptwe {| o | - | o | - fos 
Data Valid to End of Write | tow | 25 | -  T 80 || s 
Data Hold Time pwn | oo | - | o | - | ss | 
Write Enable to Outputin High Z| wa [0 | [0 | 0, Ow 
Output Active from End of Write | tow {| oF | - | 0 | (3) (4) 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 
2. All Write Cycle timings are referenced from the last valid address to the first transitions address. 
3. Transition is measured +500mV from steady state voltage with specified loading in Load B. 
4. This parameter is sampled and not 100% tested. 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


twe 
Cs 
WE 





. Vata in 
Din PK vati™ | 7 


High Impedance 






Dout 
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HM6167HLP Series 





@ TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


Address 





CS 
twp 
WE : ), 
| pew ‘DH 
Din ae Data in Valid 
twz 


High Impedance 
Dout 


MLOW Vic DATA RETENTION CHARACTERISTECS (Ta=0C to 70°C) 


Vec for Data Retention L 20% 

CS2 Vec—0.2V =a 
Data Retention Current vs Vee—0.2V or —s 
Chip Deselect to Data Retention Time OVsSV.S0.2V ae 
Operation Recovery Time ie 


ns 





Od tacmRead Cycle Time ® Vec=2.0V 
ee Vic -3.0V 


@LOW Vc DATA RETENTION WAVEFORM 


Data Retention Mode 


CS > Vee -0.2V 
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HM6267P Series 


16384-word x 1-bit High Speed Static CMOS RAM 


# FEATURES 
High Speed: Fast Access Time 35/45ns (max.) 
@ Low Power Standby and Low Power Operation 
Standby: 0.1mW (typ.), Operation: 20OmW (typ.) 
@ Single 5V Supply and High Density 20 Pin Package 
® Completely Static Memory ..... No Clock or Timing Strobe Re- 





quired 
@ Equal Access and Cycle Time 
® Directly TTL Compatible: All Input and Output (DP-20N) 
® BLOCK DIAGRAM =» PIN ARRANGEMENT 
Ao Pa : 
si 3 ——— GND 
se i= Row Memory Array 
Ay pS] Decoder 128 X 128 
EY} Pu 
Ate Pu 
Als Pu 





Column Colum | 0 Dout 
Column Decoder rere | 


Au Awe Ap ANAS (Top View) 





a ABSOLUTE MAXIMUM RATINGS 


Item Unit 
Voltage on Any Pin* ae er V 
Power Dissipation a a 
Operating Temperature ~ 
Storage Temperature 5 
Temperature Under Bias : 


* with respect to GND. Vr min = -3.5V (Pulse width 20ns) 


= 


aa 


® RECOMMENDED DC OPERATING CONDITIONS Beh =0 to +70°C) 


Peneese 
4.5 


* Pulse Width 20ns, DC: mare min = —0.5V 











Supply Voltage 


Input Voltage 
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HM6267P Series 


@ TRUTH TABLE 





Ref. Cycle 









me a ee 
a 


Read Cycle 





Write Cycle 





™ DC AND OPERATING CHARACTERISTICS) (Vc = 5V +10% 2), GND = OV, T, = 0 to +70°C) 


Item Test Conditions | min | typ | max | Unit 
Input Leakage Current Voc = 5.5V, Vin = GND to Veg | - | =— | 10 | uA 
\Ino | 





Output Leakage Current CS = Vizz, Vout = GND to Veco | - | ~ | 10 | pA 
Operating Power Supply Current CS = V;z, Output Open | — | 40] 80(3) | mA 
I CS=V 2 
Standby Power Supply Current os ch | = {| 10] 20 sales 
CSSVioc-O2V, Ving02V ot VinsVec-02V | — | 002| 2 | mA 
You_|Tou = 8mA ee 
Output Voltage ee 2 alee 
You [lou =—4mA ae ee 


Notes) 1. Typical limits are at Voc =SV,T, = 25°C and specified loading. 
2. Voc = 5V+5% for 35ns version. 
3. 100mA max. for 35ns version. 


@ AC TEST CONDITIONS 


Input pulse levels: GND to 3.0V Output Load A Output Load B 
Input rise and fall times: 5ns #aN (for twz, iz, twz & tow) 
Input and Output timing reference levels: 1.5V eS 
Output load: See Figure 4802 isco 
Dout 
2550 30pF" ss 
2550 aoe 
* Including scope and jig. « Including scope and jig. 


@ CAPACITANCE (7, = 25°C, f= 1MHz) 


Input Capacitance 





Output Capacitance 
Note) This parameter 1s sampled and not 100% tested 


@ AC CHARACTERISTICS (Vcc = 5V + 10%*, T, = 0 to 70°C, unless otherwise noted.) 
@® READ CYCLE 


Chip Select Access Time eel Seale Oe ieee a 

Output Hold from Address Change | fon | 8 | - | 8 | - |__| 

Chip Selection to Output in Low Z trz Ye ee ee ae ne 2,357 
Chip Deselection to Output in High Z tz | oOo | 30 | oO | 30 | ns | 2,3,7 
Chip Selection to Power Up Time tpu a ee ee ee 

Chip Deselection to Power Down Time | tpp | - | 2 =| - |[ 30 | ns | 


*Voc = SV + 5% for 35ns version. 
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HM6267P Series 





@ TIMING WAVEFORM OF READ CYCLE NO. 14%) » 
'RC 


Address 







tAA 






ton 


Previous Data 
Valid 






Data Out Data Valid 


@ TIMING WAVEFORM OF READ CYCLE NO. 2” ® 
‘RC 


'HZ 


i — | High Imped 
Data Out High Impedance Se T) igh Impedance 


I 
Vcc Supply ------- 
Current ‘SB 


NOTES: All Read Cylce timing are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, f;,z max. is less than tf; 7 min. both for a given device and 
from device to device. 

Transition is measured +500mV from steady state voltage with specified loading in Load B. 

WE is High for READ cycle. 

Device is continuously selected, CS = V;,;. 

Addresses valid prior to or coincident with CS transition low. 


This parameter is sampled and not 100% tested. 


Ww =— 


@ WRITE CYCLE 


ome 

Write Cycle Time two 35 | - | 45 | - | ns [2 
Chip Selection to End of Write tow 30 | = | 40 | - | ns | 
Address Valid to End of Write taw 30 «| COU C|  ts 
Adess Setup Tine ii Oe ed 
WitePuse Width a (a = 
Write Recovery Time twrR ee 

Data Valid to End of Write tow | 25 | os 

Data Hold Time py ee ee 
Write Enabled to Output in High Z | twz | oO | 2 | oO | 2 | ns | 3,4 
Output Active from End of Write tow roo f - [| o | - | on | 3, 4 
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HM6267P Series 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


twe 


CS \ \\h\ WILLLMILLLLL 


taw 
on las 
~ Wo ba 
a 
'DH 
: Vata in 
Din | _vatia” | 
twz low 


High Impedance 


Dout Data Undefined 





@ TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


Address 





we WO ITT 


High Impedance 
Dout Data Undefined 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 
2. All Write Cycle timings are referenced from the last valid address to the first transitions address. 
3. Transition is measured +500mV from steady state voltage with specified loading in Load B. 
4. This parameter is sampled and not 100% tested. 
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HM6267P Series 


SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE 


Supply Current [cc (Normalized) 
Supply Current [cc (Normalized) 





Sipnly: wahtane bee AV) Ambient Temperature Ta (‘C ) 


ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE 


Access Time taa, facs (Normalved) 
Access Time t44. tacy (Normalized) 





Supply Voltage boo (VI Ambient Temperature Ta (‘C) 
ACCESS TIME VS. LOAD CAPACITANCE SUPPLY CURRENT VS. FREQUENCY 
I ins) 
200) 100 66 50 * 40 33 
18 11 
1h 10 
z z 
4 = 
Bois — 09 
c 2 
¢ : 
z }? : 08 
E é 
fe 2 
4 10 07 
g F 
08 < 06 
06 05 2 ‘ 
100 200) 300 100 500 4) 5 10 15 20) 25 x 
Load Capacitance Cr ' pF) Frequency f (MH-) 
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HM6267P Series 


INPUT LOW VOLTAGE VS. SUPPLY VOLTAGE INPUT HIGH VOLTAGE VS. SUPPLY VOLTAGE 





Input Low Voltage Viz (Normahzed) 
Input High Voltage Vin (Normalized) 





Supply Voltage Vcc (V) Supply Voltage Vee (V) 


OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 


Output Current Jow (Normalized) 
Output Current /oz (Normalized) 





Output Voltage Vow (V) Output Voltage Vor (V) 


STANDBY CURRENT VS. 
AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 


CS=28V 


Standby Current Isa: (A) 
Standby Current Isai (Normalized) 





Ambient Temperature Ta (‘C ) Supply Voltage bcc (V) 
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HM6G6267CG Series 


16384-word x 1-bit High Speed Static CMOS RAM 


= FEATURES 
High Speed: Fast Access Time 35/45ns (max.) 
@ Low Power Standby and Low Power Operation 


Standby: 0.1mW (typ.), Operation: 200mW (typ.) 
@ Single 5V Supply <P 
@ Completely Static Memory ..... No Clock or Timing Strobe Re- 
quired 
@ Equal Access and Cycle Time 
@ Directly TTL Compatible: All Input and Output (CG-20) 
= BLOCK DIAGRAM » PIN ARRANGEMENT 


ooo Vcc 


——— GND 















Row Memory Array 


A3 Decoder 128 X 128 A3|73 4 An 

A Ac E35 16] Ato 

ve As 15 C71 As 
As (37 14 C7] As 





Column 1/0 


Column Decoder 


wetre 





Dout 9 10 1 12 
red ry 






WEGND CS Din 
(Top View) 











# ABSOLUTE MAXIMUM RATINGS 


Item Rating Unit 
Voltage on Any Pin* ~0.5 to +7.0 
T ; 


=i< 


Power Dissipation 


Operating Temperature 0 to +70 
Storage Temperature -~65 to +150 . 


Temperature Under Bias -10 to +85 ° 
* with respect to GND. Vr min = -—3.5V (Pulse width 20ns) 


° 


QA,aLa 


= RECOMMENDED DC OPERATING CONDITIONS (Tz = 0 to +70°C) 






Supply Voltage 







Input Voltage 





* Pulse Width 20ns, DC: Vz; min = —0.5V 
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HM6267CG Series 


@ TRUTH TABLE 


® DC AND OPERATING CHARACTERISTICS) (V¢¢ = SV +10% (2), GND = OV, Ty = 0 to +70°C) 





ten [Symbol] Test Conditions | in | yp [max [Un 
input Leakage Curent | et [Vea = 53V, Vq= GND to Veg = | - [0 Tw 
Operating Power Supply Current CS = V;;,, Output Open | — | 40] 8003) | mA 


9) 
a 


V. 
Standby Power Supply Current S = Vin | - | 10] 20 | mA 


aL 2 Saamnceeti oe ON 
Output Voltage doL = ema ae ee 
Wer Wieweran eae ey 


Notes) 1. Typical limits are at Voc = SV, Tg = 25°C and specified loading. 


2. Veco = 5V+t5% for 35ns version. 
3. 100mA max. for 35ns version. 


@ AC TEST CONDITIONS 


Input pulse levels: GND to 3.0V Output Load A Output Load B 
Input rise and fall times: 5ns +5V (for twz, tuz, tw: & tow) 
Input and Output timing reference levels: 1.5V 
Output load: See Figure 480g ies 
Dout 
2580 30pF° mst 
2550 er 
* Including scope and jig. * Including scope and jig. 


™ CAPACITANCE (7, = 25°C, f= 1MHz) 


Input Capacitance 


Output Capacitance 





Note) This parameter is sampled and not 100% tested. 
@ AC CHARACTERISTICS (Vcc = 5V + 10%*, T, = 0 to 70°C, unless otherwise noted.) 


@® READ CYCLE 
HM26706.33 
t 


G 


Item nit Notes 


Chip Selection to Power Up Time 
Chip Deselection to Power Down Time 
* Voc = SV t 5% for 35ns version. 


| min | | min | max __| 
Read Cycle Time fe we 
Address Access Time [ta | - | 3 | - | % | ms 
Chip Select Access Time tacs | - | 35 | - | 45 | | 
Output Hold from Address Change | ton | 5 | - | 8 | - | = | 
Chip Selection to Output in Low Z thz Ps | = | 5 f= lls 253,57 
Chip Deselection to OutputinHighZ | tyz | 0 | 30 |  O | 30 | ons {_2,3,7 
ee ee ee ee ee 
ee ee ee ee ee ee 


ii 
cS 


© HITACHI 
Hitachi America Ltd. * 2210 O’Toole Avenue © San Jose, CA 95131 © (408) 435-8300 147 








148 





HM6267CG Series 


@ TIMING WAVEFORM OF READ CYCLE NO. 1* » 
(RC 


Address 


LAA 





loH 


Previous Data 
Valid 






Data Out Data Valid 


@ TIMING WAVEFORM OF READ CYCLE NO. 2%? ® 
‘RC 


cs 
tacs 'HZ 


Data Our ‘igh Impedance (YY) Dead 5 High Impedance 


I 
Vcc Supply Ce eae 
Current ‘SB 





50% 50% 


NOTES: All Read Cylce timing are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, f;,;7 max. is less than t; 7 min. both for a given device and 
from device to device. 

Transition is measured +500mV from steady state voltage with specified loading in Load B. 

WE is High for READ cycle. 

Device is continuously selected, CS = V;,. 

Addresses valid pnor to or coincident with CS transition low. 

This parameter is sampled and not 100% tested. 


Ww = 


AN & WD 


@ WRITE CYCLE 


HM6 267CG-35 HM6267CG-45 
Unit Notes 


ial [mbt || neem aa] 
Write Cycle Time twe | 35 | - | 45 | - | ms | 2 
Address Valid to End of Write taw 30 «|| Cl -  Tts 
Address Setup Time ‘is aes a a kd 
“Waite Pulse Width twe | 2 | - | 3 | - | = 1 
Data Valid to End of Write —tpw_ | 20 [| - | 2 | - | m= | 
Write Enabled to Output in High Z twz | oO | 2 | +O | 2 | ns | 3,4 
Output Active from End of Write tow SS ae ee eS ee eae 3,4 
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HM6267CG Series 
@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


two 


= Wn WIIALILILL. 


taw 


eee nn 
WE 
AS as 
'DH 
pK _ vai” | 
Valid 
WwW 


to 


Din 







High Impedance 





Dout Data Undefined 





@ TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


two 


Address 





wv WO TIT 


High Impedance 
Dout Data Undefined 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 
2. All Write Cycle timings are referenced from the last valid address to the first transitions address. 
3. Transition is measured + 500mV from steady state voltage with specified loading in Load B. 


4. This parameter is sampled and not 100% tested. 
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HMG267LP Series 


16384-word x 1-bit High Speed Static CMOS RAM 


s FEATURES 
High Speed: Fast Access Time 35/45ns (max.) 
@ Low Power Standby and Low Power Operation 
Standby: 5uW (typ.), Operation: 220mW (typ.) 
@ Single 5V Supply and High Density 20 Pin Package 
@ Completely Static Memory ..... No Clock or Timing Strobe Re- 





quired 
@ Equal Access and Cycle Time 
® Directly TTL Compatible: All Input and Output (DP-20N) 
@ Capable of Battery Back Up Operation 
® BLOCK DIAGRAM ws PIN ARRANGEMENT 


cee 10) 





—=——— GND 





Memory Array 
128 X 128 











Din Column I Q Dout 
Column Decoder 
Cs 
WE 
An Ato Ao Ak ADs (Top View) 


® ABSOLUTE MAXIMUM RATINGS 


Item Unit 
Voltage on Any Pin* Vv 
Power Dissipation W 
Operating Temperature =C 
Storage Temperature "EC 
Temperature Under Bias T bias °C 


* with respect to GND. Vr min = -3.5V (Pulse width 20ns) 


= RECOMMENDED DC OPERATING CONDITIONS (Tz = 0 to +70°C) 







Supply Voltage 





Input Voltage 


+ Pulse Width 20ns, DC: Vz; min = —0.5V 
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HM6267LP Series 


@ TRUTH TABLE 


i 
Lk 
L 


Ref. Cycle 


® DC AND OPERATING CHARACTERISTICS) (Voc = SV +10% 2), GND = OV, T, = 0 to +70°C) 











Item Test Conditions | min | typ | max | Unit 
Input Leakage Current Voc = 5.5V, Vin = GND to Veco | —- | = { 10 | pA 
Output Leakage Current CS = Vizz, Vout = GND to Voc | -— | = [10 | BA 
Operating Power Supply Current CS = Vy, Output Open | — | 40] 8003) | mA 
Standby Power Supply Current ‘SB CS = Vir ee NO 0 2 me 
Isp1_| CS>Vcec-0.2V, Vins0.2V or Vin>Vec-0.2V | - | 10] 50 | uA 
Output Voltage VoL Eien eed eae Z 
Vou ee ee 
Notes) 1. Typical limits are at Voc = 5V, Tg = 25°C and specified loading. 
2. Voc = 5Vt5% for 35ns version. 
3. 100mA max. for 3Sns version. 
@® AC TEST CONDITIONS 
Input pulse levels: GND to 3.0V Output Load A Output Load B 
Input rise and fall times: 5ns +5V (for twz, tez, ee tow) 
Input and Output timing reference levels: 1.5V 
Output load: See Figure 4802 4802 
Dout 
= 30pF* Dout 
2550 ser* 
* Including scope and jig. * Including scope and jig. 
@ CAPACITANCE (7, = 25°C, f= 1MHz) 
Input Capacitance 
Output Capacitance 
Note) This parameter 1s sampled and not 100% tested 
@ AC CHARACTERISTICS (Vcc = 5V t 10%*, T, = 0 to 70°C, unless otherwise noted.) 
@® READ CYCLE 
max 
Chip Select Access Time tae eS eS 
Output Hold from Address Change ton Sa aa eee ee ee ee 
Chip Selection to Output in Low Z trz a ee a ae a eS ae 2, 3,7 
Chip Deselection to Output in High Z tHz | Oo {| 30 {|  o | 30 | ns | 2,3,7 
Chip Deselection to Power Down Time tpp | = | 2 | - {| 30 | ns | 


* Voc = SV + 5% for 35ns version. 
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Chip Selecti ao) 

Address Valid to End of Write taw 30 | =f 40 

“Address Setup Time 7B OA 9 SS Be 
Leta! 





HM6267LP Series 


@ TIMING WAVEFORM OF READ CYCLE NO.1* » 
tre 


Address 


tAA 





tOH 


Previous Data 
Valid 





Data Out Data Valid 


@ TIMING WAVEFORM OF READ CYCLE NO. 2* © 
‘RC 


cs 
tacs 'HZ 


i — High 
Data Out High Impedance (YY) Bena - igh Impedance 


I 
Vcc Supply Ee ae 
Current ‘SB 





/ 
50% 50% 


NOTES: All Read Cylce timing are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, f;;7 max. is less than ¢; 7 min. both for a given device and 
from device to device. 

Transition is measured +500mV from steady state voltage with specified loading in Load B. 

WE is High for READ cycle. | 

Device is continuously selected, CS = V;,. 

Addresses valid prior to or coincident with CS transition low. 

This parameter 1s sampled and not 100% tested. 


Ww _— 


IAN & 


@® WRITE CYCLE 





HM6267LP-35 HM6267LP-45 


—a ian Recon 
ycleTime ae ee ee 
Chip Selection to End of Write tow | 30 | - | 


Item Symbol 


Write Cycle Time twc 


NN 


Write Pulse Width twp 
Write Recovery Time twa | 0 [| - [0 


Data Valid to End of Write 


Data Hold Time ion | 0 | = | 0 


Write Enabled to Output in High Z twz | Oo | 2% | oOo | 2 3,4 
Output Active from End of Write tow {| 0 [| - | 0 | 3,4 
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HM6267LP Series 
@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled) 


twe 


CS \ \\K\ WILILIV LLL 


law 
tw 


oss 'AS 
WE p 


St 
'DH 
| Katia” | 
Valid 
r low 


High Impedance 


Din 














Dout Data Undefined 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled) 


two 


Address 





t 


w WK LT 


twz— 
High Impedance 


Dout Data Undefined 


NOTES: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance states. 
2. All Write Cycle timings are referenced from the last valid address to the first transitions address. 
3. Transition is measured +500mV from steady state voltage with specified loading in Load B. 


4. This parameter is sampled and not 100% tested. 
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HM6267LP Series 
MLOW Vic DATA RETENTION CHARACTERISTICS (0C Ss TaS70C) 


Vec for Data Retention Vor ee V 
CS2 Vec—0.2V 

Data Retention Current Tccor BA 
Vie Ver —0.2V or 


ns 


Chip Deselect to Data Retention Time tcor OVS V..s0.2V 
ee at ene 


Operation Recovery Time 


e Uc@w3.0V 


Note’ 1. tac™Read Cycle Time. 
@® Vec~2.0V 


@LOW Vic DATA RETENTION WAVEFORM 


DATA RETENTION MODE 


$2 0-0 2N 
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HM6264P Series” 


8192-word x 8-bit High Speed Static CMOS RAM 





® FEATURES 

@ Fast access Time 100ns/120ns/150ns (max.) 

@ Low Power Standby Standby: 0.1mW (typ.) 
Low Power Operation Operating: 200mW (typ.) 

@® Single +5V Supply 

@ Completely Static Memory. .... No clock or Timing Strobe Required 

@ Equal Access and Cycle Time 

@ Common Data Input and Output, Three State Output 

@ Directly TTL Compatible: All Input and Output 

@ Standard 28pin Package Configuration 

@ Pin Out Compatible with 64K EPROM HN482764 (DP-28) 


® BLOCK DIAGRAM 
= PIN ARRANGEMENT 


—o Vcc 


Memory Matrix ——-o GND 
256 X 256 


fe 


| 3 Column 1/0 


Column Decoder 


roe 
. Ai Az Ano “As 










YOie 






VOs € 


ea 






re ewe emer eee ee ee ee 


Read. Write Control 





& ABSOLUTE MAXIMUM RATINGS 





Item Symbol Unit 
Terminal Voltage * v : 
Power Dissipation | Prof| 100i (Top View) 
Operating Temperature “C 
Storage Temperature °C 
Storage Temperature (Under Bias)| — Tbias °C 
* With respect toGND. ** Pulse width 50ns: —3.0V 
# TRUTH TABLE 
WE [es, [cs, [OF | Mode [Join | Vg Gunent [Now 
x TH | x |X| Not Selected [igh 2] “7a. 51 
x 
HL _[W[ W [Output Diabied [High | foo, foc 
HPL [aH PL [Red | Dour] Teo, Foca 
ETE TET wie ~ [Pa | eereen ore sae 
ee [pin Fee, Foca] Write Cycte 2) 
X:HorL 
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HM6264P Series 


® RECOMMENDED DC OPERATING CONDITIONS (7g = 0 to +70°C) 







Supply Voltage 





Input Voltage 


- Pulse Width 50ns: —3.0V 
® DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = OV, Ta =0 to +70°C) 





Item Test Condition 
Input Leakage Current Vin=GND to Vcc 
CS1=Ving or CS2=Vizy or OE=Vinw or WE=V yz, 
Output Leakage Current Viy9=GND to Voc 


ise | Bieri owcsern [= 4] 3 [ma 
Standby Power Supply Current CS12Vcc-—0.2V, CS22V cc -0.2V or CS280.2V | — |0.02| 2° mA 

CS280.2V | — |0.02 mA 
Output Voltage a SS ae < 


* Typical limits are at Vcc=5.0V, Ta=25°C and specified loading. 
** Vip min=—0.3V 


@ CAPACITANCE (f= 1MHz, 7, = 25°C) 
Symbol Test Condition 














Input Capacitance 






Input/Output Capacitance 
Note) This parameter is sampled and not 100% tested. 
™ AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 


e AC TEST CONDITIONS 
Input Pulse Levels 0.8 to 2.4V 


Input Rise and Fall Times: 10ns 
Input and Output Timing Reference Level 1.5V 
Output Load 1TTL Gate and Cz = 100pF (including scope and j1g) 


@® READ CYCLE 
HM6 264P-10 HM6 264P- 12 HM6 264P-15 . 
nit 

















Item Symbol 

= eta max 
Read Cycle Time tRC | 100 | - | 120 — | 150 | - | ns 
Address Access Time tAA | - | loo | - | 120 | = | 180 ns 
Chup Selection to Output |—cS!__| teor | - {| 100 [ - [| 120 | - | 150 [ os 

: s2__[ eon | - | 100 | - | 120 | - [150 | ns 
Chip Selection to __ Si et Pe ee ns 

pert e cs2_ fuze | to | - | io [ - | ois | - [ons 
Output Enable to Output in Low Z OLen| 5-3) = fe ee ed cee ns 
Chip Deselection to csi jizs | 9 | 35 | oo | 40 | oo | so | os 
Output Disable to Output in High Z |tonz | 0 | 35 | 0 | 40 | o | so | ns 
Output Hold from Address Change tOH | to | - [ 10 | - 15 po ns 


NOTES: 1 ty,z and tcos,z are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 


2 At any given temperature and voltage condition, tz max is less than ft; z min both for a given device and from 
device to device. 
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HM6264P Series 


e READ CYCLE 


Address 





LAA 


ai ka WLLL 


trZl 


MAM. 


: ns — 
= OM ts 


TTI. 
™ Ot 0 





E 


NOTE: 1) WE is high for Read Cycle 


e WRITE CYCLE 


HM6 264P-10 HM6 264P-12 HM6 264P-15 ick 
nit 


Item Symbol 


Write Cycle Time WC 120 | 150 | - | ns 
Chip Selection to End of Write Cc | roo | - | ns 
Address Setup Time ——— ns 
Address Valid to End of Write ns 
Write Pulse Width 0 ns 


'WRI ns 


Write R Ti ae 
rite Recovery lime 


1 


— ~~ | OO [eo «} 
WC GTi GT (Fy io) 


ns 


= |< |= |= |>/o |= 


Write to Output in High Z twHZ 5 ns 
Data to Write Time Overlap tow 50 ns 
Data Hold from Write Time ‘DH ns 


OE to Output in High Z 
Output Active from End of Write 


— 


ns 


~ 
° 
<= 
N 
—— 
—N — 


ns 
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HM6264P Series 


© WRITE CYCLE (1) (O€ clock) 


tug 


[4] 


8 MLL LLL. QQ 


[0] tou tine 


fe cy ee ee lg, a 
tyy.[3] tpt, 
: rw eae 


ton, (5] 
Dout 
Lin 


e WRITE CYCLE (2) (OE Low Fix) 


WE 





Li 


eee | 
Re ce a eee ey 





Address 
fa tines U4 
ee ton ie! 
ci \\AMAAK KTITTLLLL 
aime elhaelt 
: ea oad 
STINT F RSs 
" s EAN, soon 2 a 
ic Lia lon | 
e PR 
inant Ne a ae NN LNA? 
EDS A ELLA ALD LILA LS a (is NA VAVAN 
[9 
bs *¢ ES 


NOTES: 1) A write occurs during the overlap of a low CS1, a high CS2 and a low 
WE. A write begins at the latest transition among CS1 going low, CS2 
going high and WE going low. A write ends at the earliest transition 
among CS1 going high, CS2 going low and WE going high. twp is 
measured from the beginninng of write to the end of write. 

2) tcw is measured from the later of CS1 going low or CS2 going high to 
the end of write. 

3) tag is measured from the address valid to the beginning of write. 

4) twr is measured from the end of write to the address change. 
twRi applies in case a write ends at CS1 or WE going high. 
twr2 applies in case a write ends at CS2 going low. 

5) During this period, I/O pins are in the output state, therefore the input 
signals of opposite phase to the outputs must not be applied. 

6) If CS1 goes low simultaneously with WE going low or after WE going 
low, the outputs remain in high impedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If CS1 is low and CS2 is high during this period, I/O pins are in the 
output state. Therefore, the input signals of opposite phase to the 
outputs must not be applied to them. 
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HM6264P Series 





SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 





Supply Current Ic¢c¢, Icc1; (Normalized) 
Supply Current Icc, I¢c , (Normalized) 





Supply Voltage Voc (V) Ambient Temperature T, (C) 


SUPPLY CURRENT vs. FREQUENCY ACCESS TIME vs. LOAD CAPACITANCE 


Supply Current Icc7 (Normalized) 
Access Time t4 4, tco (Normalized) 





Frequency (MHz) Load Capacitance Cy, (pF) 


ACCESS TIME vs. 
ACCESS TIME vs. SUPPLY VOLTAGE AMBIENT TEMPERATURE 


13 


Access Time t4 4, tco (Normalized) 





Access Time t4,4, tcc (Normalized) 





Supply Voltage Voc (V) Ambient Temperature T, (°C) 
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HM6264P Series 


INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


Input Low Voltage V7z7)j,, (Normalized) 





Input Low Voltage Vz7 m4, (Normalized) 





Supply Voltage Vcc (V) Supply Voltage Vcc (V) 
OUTPUT CURRENT vs. OUTPUT CURRENT vs. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


Output High Current Igz (Normalized) 
Output Low Current Io;, (Normalized) 





Output High Voltage Voy (V) Outut Low Voltage Voy, (V) 
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HMG264FP Series 


8192-word x 8-bit High Speed Static CMOS RAM 


FEATURES 
High Density Small-sized Packaged 
Projection Area Reduced to One-Thirds of Conventional DIP 
Thickness Reduced to a Half of Conventional DIP 
High Speed: Fast Access Time 100/120/150ns (max) 
Single 5V Supply 
Low Power Standby and Low Power Operation 
Standby: 0.1mW (typ.), Operation: 200mW (typ.) 
Completely Static RAM: No clock nor Timing Strobe Required 
Directly TTL Compatible: All Input and Output 
@ Equal Access and Cycle Time 








(FP-28D) 
ene een @ PIN ARRANGEMENT 
As © Se 
‘i ; —o Vic 
‘i Row Memory Matrix ——O© GND 
Az : Decoder 256 X 256 


Auz 


An € Al if 
ato esl 
Vore y Colum 1/0 


Column Decoder 


o~ # 
Sa ry 
¥ Ai Az Av “As 





















Input 
Data 
Control 





—e ee eee ae 


VO: © c= 





# ABSOLUTE MAXIMUM RATINGS 





Item Umit (Top View) 
Terminal Voltage * V 
Power Dissipation | Pro |) 10 
Operating Temperature °C 
Storage Temperature °C 


Storage Temperature (Under Bias) —10 to +85 aC 


* With respect toGND. ** Pulse width 50ns: —3.0V 
®# TRUTH TABLE 






WE [CS, |cs, | OE | Mode | =O Pin =| Vcc Current Note 
X_[H_| X | X_|Not Selected 

x 

H | L | H |W [OutpurDisabled [| MighZ ‘(| _Iccccx 

H [LTH [L [Read | Dot —~*|~_iecicca 
Se [Bin [tee feos ___| Waite Cycle 
Cd a [Din «Tee, Toca | Write Cycle (2) 
X HorL 
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HM6264FP Series 


= RECOMMENDED DC OPERATING CONDITIONS (Jz = 0 to +70°C) 







Supply Voltage 


Input Voltage 


~* Pulse Width 50ns: —3.0V 
® DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = OV, T, = 0 to +70°C) 






Test Condition 
Vin=GND to Vcc 


Item Symbol 


Input Leakage Current 
CS1=Vin or CS2= Viz or OE=Vi47 or WE=V 7, 


Output Leakage Current V1jo=GND to Voc 


: 60 | 110 | 
Isp 






Average Operating Current Min. cycle, duty=100%, [7;9=O0mA p= 


Output Voltage vou oo! apie < 


VOH ToH=—1.0mA py a ae 


* Typical limits are at Vcc=5.0V, Tg=25°C and specified loading. 
** Vip, min=—0.3V 


® CAPACITANCE (f= 1MHz, 7, = 25°C) 

Test Condition 
[Gin | Vins OV [= [6 [oF 
| Grol Vuo= ov | - | & [oF 


Note) This parameter is sampled and not 100% tested. 

@ AC CHARACTERISTICS (Vcc = 5Vt10%, Ta = 0 to +70°C) 
e AC TEST CONDITIONS 

Input Pulse Levels: 0.8 to 2.4V 

Input Rise and Fall Times: 10ns 

Input and Output Timing Reference Level: 1.5V 

Output Load: 1TTL Gate and Cy = 100pF (including scope and j1g) 
@ READ CYCLE 












Input Capacitance 






Input/Output Capacitance 


HM6264FP-10 | HM6264FP-12 | HM6264FP-15 


Item Symbol Unit 


9 
Pad 


—" 

— | ell Ut end NO 

j=) Mi Ole oO 
pore | pm 
|] st N]&S 
o;o o!1o 


Q 
— 
S 
Oo 


5 
r< 
* 
2 
99 
* 


Read Cycle Time tR ns 


— 
fo) 
fan) 
— 
NO 
(oa) 
— 
WN 
jo) 


Address Access Time tAA ns 


S tcol 
S tco2 


— 
© 


Chip Selection to Output = 


Zl 
a" 


OQ 

N 
— —_— |] 
Oo wml o}o 


jon) 


Ns 


i; 


Output Disable to Output in High Z tOHZ 
Output Hold from Address Change tOH 


ns 


Output Enable to Output Valid tOF ns 
Chip Selection to Output CS1 | | ns 
Output Enable to Output in Low Z tOLZ te ns 
Chip Deselection to Output CS1 ns 
in High Z C82 ns 


ieee 


NOTES: | tz; and tcyzz are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 
2 At any given temperature and voltage condition, tz max 1s less than ft, z min both for a given device and from 
device to device. 


roar 

— — | pe Gs 

wn ai Gia” © 
peat | pm 
Ci Gn! Ga JI jan} a 
O};}Oo1o o;}olo 


ns 
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HM6264FP Series 
e READ CYCLE 


trc—————_- —_ -- 





Address 


~ 


AA 


iN NN WINALL 


tyzl 


= TTL 2} | YSXXXXSS 


t tyz2 


= TTL 
- O(a 


—lon 


NOTE: 1) WE is high for Read Cycle 


@ WRITE CYCLE 


HM6264FP-10 | HM6264FP-12 | HM6264FP-15 
Item Symbol Unit 


Timin [max [min | max [min | max 
Write Cycle Time twc 100 | - | 120 | - | 150 | - | as 
Chip Selection to End of Write | tcw {| 80 { - | 85 | - |{ 100 | - | ns 
Address Setup Time 7a 1 a 
Address Valid to End of Write | taw | sof - | 85 | = { 100; - | ns 
Write Pulse Width we | 60 | - [| - | 9 | - | ms 
caeeeoen oe CSI, WE) wat | s | = | sf - [wf - [om 

es | twa | is | - |] - | sf - [ms 
Write to Output in High Z twuz [of 3s fof af of 50 [ms 
Data to Write Time Overlap pw | 4 - | so] - | | - | 1s 
Data Hold from Write Time tDH PaO sy eee I Oe get Me OE ate ns 
OF 0 Output in High Z ionz_[ 0 | 0] @ | 0] 30] ms 
Output Active from End of Write tow oe Bes cee ote es Me ve of ROP hoa ca ns 
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HM6264FP Series 





@ WRITE CYCLE (1) (OE clock) 


Address 


* LLLLLLLNLL/ USS 
= (WN oo Se 
LLL SS 


= 
WE al 


WA III. 


o 
m= 


-) 
w 


Cc 


yn 
nm 







oe Cn EEE CSEESE@. 
LLLLLLLLLLL LS 


tow {DH 
Al Dee 
te KX 
/N INZNZNEN 


@ WRITE CYCLE (2) (OE Low Fix) 


NOTES: 1) 


2) 


4) 


5 


=—_v 


6 


— 


7) 


9) 


nn 
a WAN ITLL 


mle 


LLLELLL LR MA 


a " 


WH 
(5 (WwHZ 


a 
a 


oa 
Gl 


(8) 


SANA NS SV AS YS SYN f WV 
FAIA DALL TIAL LL LS \__/JNDL 


pamela 
(9) 


: Oke 


A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest 
transition among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transtion 
among CS1 going high, CS2 going low and WE going high. twp is measured from the beginning of write 
to the end of write. TP 

tcCw is measured from the later of CS! going low or CS2 going high to the end of write. 

t4S is measured from the address valid to the beginning of write. 

tWR 1s measured from the end of write to the address change. 

tWR | applies in case a write ends at CS1 or WE going high. 

tWR2 applies in case a write ends at CS2 going low. 

During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the 
outputs must not be applied. ease =. 

If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in high 
impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CS1 1s low and C82 is high during this period, I/O pins are in the output state. Therefore, the input 
signals of opposite phase to the outputs must not be applied to them. 
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HMG264LP Series” 


8192-word x 8-bit High Speed Static CMOS RAM 


@® FEATURES 

@ Fast access Time 100ns/120ns/150ns (max.) 
@ Low Power Standby Standby: 0.01mW (typ.) 
Low Power Operation Operating: 200mW (typ.) 
Capability of Battery Back-up Operation 


Single +5V Supply 


Equal Access and Cycle Time 

Common Data Input and Output, Three State Output 
Directly TTL Compatible: All Input and Output 
Standard 28pin Package Configuration 

Pin Out Compatible with 64K EPROM HN482764 


® BLOCK DIAGRAM 





—o Vcc 


Memory Matrix © GND 


256 X 256 







YOie 
\ 

VOs € \ 
! 

- tl 
= 

oa Timing Pulse Gen 

a ane bee pe eee ee 

ee Read Write Control 

WE 

OE 

® ABSOLUTE MAXIMUM RATINGS 


Item Unit 
Terminal Vollage* 
Power Dissipation | Prof 100 
Operating Temperature : 
Storage Temperature . 
Storage Temperature (Under Bias) : 


* With respect to GND ** Pulse width SOns’ —3.0V 
® TRUTH TABLE 


=\|< 


Aaa 


Completely Static Memory. .... No clock or Timing Strobe Required 





(DP-28) 


® PIN ARRANGEMENT 





(Top View) 


WE [CS [cs, OE | woe —~<([—-OPin ‘| VegGurem | __‘Now 
x | H | x | X [Not Selected High Z 

SER Ee a a es 2 

H [Lt [a |. [Red +(| ~‘Dowt | _/ec, Ici 

a Eee a rae mene eae eee 
Ce) We bol in [Tee fees | Write Cycle 2) 
X: HorL 
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HM6264LP Series 
® RECOMMENDED DC OPERATING CONDITIONS (7g = 0 to +70°C) 


Supply Voltage 


Input Voltage 





* Pulse Width 50ns: —3.0V 
® DC AND OPERATING CHARACTERISTICS (Vcc = 5V#10%, GND = OV, Tz = 0 to +70°C) 


Item Symbol Test Condition | min |typ* | max | Unit 
Input Leakage Current Vin=GND to Vcc = 


Output Leakage Current 
Ic 


Operating Power Supply Current 


Average Operating Current 


CS1=Vizy or CS2=V71, or OE=Vizy_ or WE=Vit, 
Vi1j9=GND to Voc 


CS1=Vry, CS2=ViH, 11/0=0mA 
















ea 
Pens [e800 
Output Voltage hd Ba lt eee ee ene 


Von | lon=-1.0mA 


* Typical limits are at Vcc=5.0V, Tag=25°C and specified loading. 
** Vip min=—0.3V 


@ CAPACITANCE (f= 1MHz, 7, = 25°C) 


[symbol | Test Condition max 
Ging jf My ONO 
vyo= ov | - | 


Note) This parameter is sampled and not 100% tested. 

@ AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 
e AC TEST CONDITIONS 

Input Pulse Levels 0.8 to 2.4V 

Input Rise and Fall Times. 10ns 

Input and Output Timing Reference Level: 1.5V 

Output Load. 1TTL Gate and C, = 100pF (including scope and 419) 
e READ CYCLE 












Item 







Input Capacitance 
Input/Output Capacitance 





Item Unit 
Read Cycle Time ns 
Address Access Time ns 
ns 


Chip Selection to Output : 


tr 


a 
™” 


Output Enable to Output Valid 





Chip Selection to CS1 
Output in Low Z CS2 
Output Enable to Output in Low Z 

Chip Deselection to CS] 
Output in High Z CS2 


Output Disable to Output in High Z 





Output Hold from Address Change 


NOTES: | t;7z and tos,z are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 
2 At any given temperature and voltage condition, /#z max 1s less than ft; z min both for a given device and from 
device to device. 
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SS AMG 264 LP Series 


e READ CYCLE 


=k 


= 


Dout 


NOTE : 1) WE is high for Read Cycle 


@ WRITE CYCLE 


Item Symbol 


Write Cycle Time 

Chip Selection to End of Write 
Address Setup Time 

Address Valid to End of Write 
Write Pulse Width 


>i 


~ ~ > ~ ~ ~ 


ww wd 
ws wn 


CS1, WE 
Write Recovery Time 
CS2 tWR2 1 
Write to Output in High Z tWHZ 
Data to Write Time Overlap D 


Data Hold from Write Time 
OE to Output in High Z 
Output Active from End of Write 


(DH 
tOHZ 


S) 
= 


HM6 264LP-10 








MINIMALLY. 


qk 
Py WMA 

—— 
| MT 
1 Ce 


— lon 


HM6 264LP- 12 HM6264LP-15 


Unit 


120 


—y 
(7) 
foam) 


ns 


oo 
N 


ns 


ns 


oo 
o) 


—s — ~) 
we om} Mi mio 


ns 


ns 


ns 


ns 


ns 





ns 


ns 


Lo) 


ie) 
So =) 


ns 


— 
WN 


ns 
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HM6264LP Series 


@ WRITE CYCLE (1) (OE clock) 


twc 


aa es 
MMA's T WSS 

on pana 
WO ATT. 


tow (6) twr2 


a 
h ‘4 


QA LLL 


j=) 
mM 


AA 


C 


na 
~ 







pape NS Ne NNN 
CLP DD LIAL LLL YS tow tH 


ee ee eon 
c KKK 
AN INLVZNZN\ 


e WRITE CYCLE (2) (OE Low Fix) 


NOTES. 1) 


2) 


4) 


5) 
6) 
7) 


9) 


Address | 


AW = aa 


twro( 4) 


wu WMA 
ies ETE NN ees 2 


{WHZ 


| 


St 


(5) 


(8) 
BEEERREREEBEBER A YAY, 
EY AST EY WAS AY SRY AST A OT AB, = om) NNDA 


ee 
{\ 


ALLLSLY 


Din 


A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest 
transition among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transtion 
among CSI going high, CS2 going low and WE going high. twp is measured from the beginning of write 
to the end of write. —— 

tCw 1s measured from the later of CSI going low or CS2 going high to the end of write. 

{4S 1s measured from the address valid to the beginning of write. 

twR 1s measured from the end of write to the address change. 

tWR | applies in case a write ends at CS] or WE going high. 

tWR 2 applies in case a write ends at CS2 going low. 

During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the 
outputs must not be applied. _ — 

If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in high 
impedance state 

Dout ts the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CS1 1s low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input 
signals of opposite phase to the outputs must not be applied to them. 
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HM6264LP Series 





= LOW Vcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70 °C) 


Item Symbol | ——————CiTrest Condition sin | 
Vor CS1> Vee - 0.2V,CS22V eg - 0.2V or CS2S0.2V 
Voc for Data Retention 
S202 : 


ICCDR1 Voc = 3.0V, Sl 2 Voc = 0.2V, 
CS2 2 Voc — 0.2V or CS2 < 0.2V 
Data Retention Current = 
IccDR2 Voc = 3.0V, CS2 Ss 0.2V 
Chip Deselect to Data Retention 
Time ‘CDR See Retention Waveform 
Operation Recovery Time tr 


* Vip min = -0.3V, 20uA max at Tg=0~40°C 
** tpo = Read Cycle Time 


cs 





@ LOW Vcc DATA RETENTION WAVEFORM (1) (CSs1 Controlled) 
Data Retention Mode 









© LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 





Vec 
4.5V-—-—-—-- -----\-- --—-—----------- 


CS2 
VpR2-—- —- 


CS2 £0.2V 


0.4V- - 


NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OF and Din 
buffer. If CS2 controls data retention mode, Vin for these inputs can be in 
the high impedance state. If CS1 controls the data retention mode, CS2 
must satisfy either CS2 > Vcc—0.2V or CS2 S 0.2V. The other input 
levels (address, WE, OE, I/O) can be in the high impedance state. 
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HM6264LP Series 


Supply Current Ic¢c, I¢c 1 (Normalized) 


Supply Current [cg , (Normalized) 


Access Time ta 4, tco (Normalized) 


SUPPLY CURRENT vs. 
SUPPLY VOLTAGE 


Supply Voltage Voc (V) 


SUPPLY CURRENT vs. 
FREQUENCY 


Frequency (MHz) 


ACCESS TIME vs. 
SUPPLY VOLTAGE 


Supply Voltage Voc (V) 











© HITACHI 


Supply Current I¢¢, [cc 1 (Normalized) 


Access Time tga, tco (Normalized) 


Access Time t4 4, tco (Normalized) 





SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 





ON ice 
sceuthrsonsd 





0 20 4 
Ambient Temperature Tg (°C) 


ACCESS TIME vs. 
LOAD CAPACITANCE 


Vec = MIN 





Load Capacitance Cy, (pF) 


ACCESS TIME vs. 
AMBIENT TEMPERATURE 





Ambient Temperature Tg (CC) 


Hitachi America Ltd. © 2210 O’Toole Avenue « San Jose, CA 95131 e (408) 435-8300 





Input Low Voltage Viz max (Normalized) 


Output High Current Igy, (Normalized) 


Standby Current Iccpr, Isp; Igpg (Normalized) 














05 


01 





HM6264LP Series 


INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE 
SUPPLY VOLTAGE vs. SUPPLY VOLTAGE 


Input High Voltage Vyz7,,jn (Normalized) 





Supply Voltage Voc (V) Supply Voltage Voc (V) 


OUTPUT CURRENT vs. 
OUTPUT VOLTAGE 


OUTPUT CURRENT vs. 
OUTPUT VOLTAGE 


Output High Current Io; (Normalized) 





Output High Voltage Voy (V) 


Output Low Voltage Voy (V) 


STANDBY CURRENT vs. STANDBY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 





20 40 60 80 
Ambient Temperature Tg (C) 


Standby Current Iccpr. Isp, Isp2 (Normalized) 


Supply Voltage Vcc (V) 
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HMG264LFP Series 


8192-word x 8-bit High Speed Static CMOS RAM 


FEATURES 
High Density Small-sized Packaged 
Projection Area Reduced to One-Thirds of Conventional DIP 
Thickness Reduced to a Half of Conventional DIP 
High Speed: Fast Access Time 100/120/150ns (max) 
Single 5V Supply 
Low Power Standby and Low Power Operation 
Standby: 10uW (typ.), Operation: 200mW (typ.) 
Capability of Battery Back-up Operation 
Completely Static RAM: No clock nor Timing Strobe Required 
Directly TTL Compatible: All Input and Output 
Equal Access and Cycle Time 


(FP-28D) 





@ BLOCK DIAGRAM 


a. 
—o Vc 
Row Memory Matrix ——oO GND 
Decoder 256 K 256 
Ii i 
| ; 
Line > 


Control 


' 
x.. 


Timing Pulse Gen 


@ PIN ARRANGEMENT 


e 
As © 










ee 


rps 





Read Write Contro] 


= ABSOLUTE MAXIMUM RATINGS 


Item Symbol Unit 








Terminal Voltage * —0.5 ** to +7.0 V ; 
Power Dissipation | Pro | 10s Ghep:Wiew) 
Operating Temperature 2c 

Storage Temperature ae 

Storage Temperature (Under Bias)| 7bias °C 


* With respect toGND. ** Pulse width 5Ons: —3.0V 
® TRUTH TABLE 


WE |CS, |cs, | OE | Mode [| OPin =| Vcc Current Note 
_X | H | X_| X_|NotSetected High Z 
«pep 

H Pee oar band —| a ice, ec 

Hof [a Te [Red OT Dowt Te, Foc 

a a [Din | Fecyiccx | Write Cycle (1) 
a oO [Din sfec,icci | Write Cycle (2) 
X: Hor L 
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HM6264LFP Series 


Input Voltage 





* Pulse Width SOns: —3.0V 
= DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = OV, Ty = 0 to +70°C) 


Input Leakage Current Vin=GND to Vcc 


CS1=Viny or CS2=V7, or OE=VyH Or WE=V 77, 
Viyjo=GND or Vec 





Output Leakage Current Lo} 


[mn | 

oe 

Operating Power Supply Current CS1=Viz, CS2=Vin, I1jo=0mA | | 
Average Operating Current Min. cycle, duty=100%, /1j9=OmA ee 
IsB CS1=Viyy or CS2=ViIb | - | 

Standby Power Supply Current CS12Vcc-0.2V, CS22Vcc -0.2V or CS2$0.2V = | 
eal 


CS2S0.2V 
IoL=2.1mA | 0.4 | 
Output Voltage Vou low=—-1.0mA Peay ees | x 


* Typical limits are at Vcc=5.0V, Ta=25°C and specified loading. 
** Vip min=—0.3V 


= CAPACITANCE (f= 1MHz, 7, = 25°C) 


Test Condition 


Cin Vin = OV 


cre, Yuo= Ww | ~ [8 


Note) This parameter is sampled and not 100% tested. 
@ AC CHARACTERISTICS (Voc = 5V+10%, Ta = 0 to +70°C) 
e AC TEST CONDITIONS 
Input Pulse Levels: 0.8 to 2.4V 
input Rise and Fall Times. 10ns 
Input and Output Timing Reference Level: 1.5V 


Output Load: 1TTL Gate and C; = 100pF (including scope and j1g) 
@ READ CYCLE 


















Input Capacitance 
Input/Output Capacitance 





HM6264LFP-10 HM6264LFP-12 HM6264LFP-15 





HM6264LFP-10 | HIM6264LFP-12 | HM6264LFP-15 _ 

a ee a ee ae 
Read Cycle Time fire | too | - [10 [| — [iso [ - [ ms 
Address Access Time t4A Sal 100 ae Se eee 150 ns 
i GE eos le, = 100 | 0 | ee 150s 
Output Enable to Output Valid toe | - | so | - | 60 [ - | 70 | ns 
Gus Slice oun fl 7 a a 
in Low Z C2 [iz | 10 | - [io | - | is [ ~ | ms 
Output Enable to OutputimLowZ | toxz_ | 5 | - | 5 | - | 58 | — | as 
Gap packcun ts ci fiz: | o | 35 [| o | 40 | 0 | 50 | os 
Output in High Z cs2_[tzz | 0 | 35 | 0 | 4 | 0 | 50 | ms 
Output Disable to Output in HighZ | tonz | 0 | 35 | 0 | 40 | 0 | 50 | as 
Output Hold from Address Change tOH Pie Or ln ge ce MO st. Se eal we Oe ee ae 4 ns 


NOTES: 1 t;;z and toj7z are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 
2 At any given temperature and voltage condition, 7#7z max is less than ft; z min both for a given device and from 
device to device. 
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HM6264LFP Series 


e READ CYCLE 





=} MILL. 
eee — tHz1 


SL; NNN 


cam 
SNNIONNONNNNNNNNNY  l  Z0 7N 
7 OX met “XD 


— tor 


NOTE: 1) WE is high for Read Cycle 


@ WRITE CYCLE 


HM6264LFP-10 | HM6264LFP-12 

= symvot  T nan [max [nin [mas {mun_{ oe 

Chip Selection to End of Write ltrcw | 80 | - | 85 | -~ | 100 | - | 
“Address Setup Time is i Oe ee 
Address Valid to End of Write lraw | 80 | - | 85 [| - [| 100 | - | 
Wie Pulse Width ie cle oe eee 
oe CWE we | s | - | s| - | 0] -_ 
Write to Output in High Z twHZ | oo [| 35 | 0 | | 0 |) 50 
Data to Write Time Overlap tow | 40 | - | so | | 60 | - | 
Data Hold from Write Time pe Oe ee ee Oe 
OF to Output in High Z ronz | 0 | 3s | 0 | 4 | 0 | 30 
Output Active from End of Write ‘tow | 5 | - | 5S | - {| 10 | - | 
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Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 





HM6264LFP Series 


@ WRITE CYCLE (1) (OE clock) 





os twec oS 


as 


Address KK 


| aT 





© WRITE CYCLE (2) (OE Low Fix) 


Mae twe TEE ESET 
Address XK Ss™~™~—CS_Y 
re AW 'WR1(4] 
si WAAAY (617 Sew?) 7777777 
tow(2] tWR2 [4] 








NARA 


'WR1 (4) 


cs277//V LLL 






WE 
tas(3]TXY ‘oH 
(5) -twaz -fow-17]| [8] 
MERBRRRRERERERE f VV 
Dout l herbubockbodermhookobourhunkaubeoueud VAAL 
‘pwr 'pH- |[9] 
Din 


NOTES: 1) A write occurs during the overlap of a low CS1, a high CS2 and a low 
WE. A write begins at the latest transition among CS1 going low, CS2 
going en WE going low. A write ends at the earliest transtion 
among CS! going high, CS2 going low and WE going high. twp is 
measured from the beginninng of write to the end of write. 

2) tcw is measured from the later of CS1 going low or CS2 going high to 
the end of write. 

3) tags is measured from the address valid to the beginning of write. 

4) twr is measured from the end of write to the address change. 
twri applies in case a write ends at CS1 or WE going high. 
twR2 applies in case a write ends at CS2 going low. 

5) During this period, I/O pins are in-the output state, therefore the input 
signals of opposite phase to the outputs must not be applied. 

6) If CS1 goes low simultaneously with WE going low or after WE going 
low, the outputs remain in high impedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If CS1 is low and CS2 is high during this period, I/O pins are in the 
output state. Therefore, the input signals of opposite phase to the 
outputs must not be applied to them. 
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HM6264LFP Series 


= LOW Vcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70 °C) 


Item Symbol Test Condition min |typ | max | 
CS1 > Vee - 0.2V, CS22>V cg - 0.2V or CS2$0.2V es 

Vcc for Data Retention 
; Lees 





I Cc »CS Cc 
| nea CS2 <$ 0.2V Peel 
Data Retention Current = 
lecpr2 | Voc = 3.0V, CS2 § 0.2V | — fa | soe 
Chip Deselect to Data Retention 0 |= | 









t 
Time CDR 


Operation Recovery Time ltr | 


* Vi, min = -0.3V, 204A max at Tg=0 ~ 40°C. 
** tro = Read Cycle Time 


See Retention Waveform 


@ LOW Vcc DATA RETENTION WAVEFORM (1) (CS1 Controlled) 


Data Retention Mode 


tCDR 'R 





@ LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 





CS2 € 0.2V 


NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OE and Din 
buffer. If CS2 controls data retention mode, Vin for these inputs can be in 
the high impedance state. If CS1 controls the data retention mode, CS2 
must satisfy either CS2 > Vcc—0.2V or CS2 < 0.2V. The other input 
levels (address, WE, OE, I/O)can be in the high impedance state. 
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HMG264LP-L Series 


8192-word x 8-bit High Speed Static CMOS RAM 


® FEATURES 

@ Fast access Time 100ns/120ns/150ns (max.) 
@ Low Power Standby Standby: 0.01mW (typ.) 
Low Power Operation Operating: 200mW (typ.) 
Capability of Battery Back-up Operation 


Single +5V Supply 


Equal Access and Cycle Time 

Common Data Input and Output, Three State Output 
Directly TTL Compatible: All Input and Output 
Standard 28pin Package Configuration 

Pin Out Compatible with 64K EPROM HN482764 


#® BLOCK DIAGRAM 
As @ TY 


ace ——oO Vcc 
Row Memory Matrix ——oO GND 
Decoder 256 X 256 
' >i 
vo 
” é Column 1/0 


Column Decoder 


A Bi 
(y,-— ~~ Q 


' 
_ 


Timing Pulse Gen 














Input 
Data 
Control 





_—_—— — 


VOs © | 







eee ie 


Read Write Control 


® ABSOLUTE MAXIMUM RATINGS 


Item Symbol Unit 
Terminal Voltage * V 
Power Dissipation | Pro |) 100—isdE 
Operating Temperature 2€ 
Storage Temperature es & 
Storage Temperature (Under Bias) °C 


* With respect to GND ** Pulse width 5O0ns: —3.0V 
® TRUTH TABLE 


Completely Static Memory. .... No clock or Timing Strobe Required 








(DP-28) 


# PIN ARRANGEMENT 





(Top View) 


xX | H | x | X_| Not Selected High Z 

x waded High Z 

H aE Reza Disabled _ | __Hh 2 ___ fee. feet ___ 

H |b TH | Lb [Read CT ot ee ICC 

L epee wie Rte Write Cycle (1) 
CUTe TH {ty | Dn eeicci__—| Wnt Cycle (2) 
X: Hor L 
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HM6264LP-L Series 





= RECOMMENDED DC OPERATING CONDITIONS (7z = 0 to +70°C) 







Supply Voltage 


Input Voltage 


* Pulse Width 50ns: —3.0V 
® DOC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = O*V, 7, =0 to +70°C) 


Item Symbol 


Test Condition } min |typ* | max Unit 
Input Leakage Current Vin=GND to Vcc P= | 2 | uA 


CS1=Viy or CS2=Vi, or OE=VyH or WE=Vi1, 
Output Leakage Current V1jo=GND to Voc 
Cc 
B 









Operating Power Supply Current| Jc CS81=Vr_, CS2=Vin, 11;0=0mA 
Average Operating Current Icc1 Min. cycle, duty=100%, /j7j;9=OmA | - | 60 | 110 | mA 


Standby Power Supply Current CS12>Vec-0.2V, CS22V cc -0.2V or CS2$0.2V 


ea 
iA 
VOL IToL=2.1mA | = 0.4 | V 
Output Voltage Vou ag a eg) + 


* Typical limits are at Vcc=5.0V, Ta=25°C and specified loading. 
** Vip min=—0.3V 


@ CAPACITANCE (f= 1MHz, 7, = 25°C) 


symbot [Test Condition | WP | 
[Gm | Mme ov | - 
Gre] Fro = WT 


Note) This parameter 1s sampled and not 100% tested. 
@® AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 
e AC TEST CONDITIONS 
Input Pulse Levels 0.8 to 2.4V 
Input Rise and Fall Times: 10ns 
Input and Output Timing Reference Level 1 5V 


Output Load 1TTL Gate and C, = 100pF (including scope and 319) 
e READ CYCLE 



















Item 







Input Capacitance 
Input/Output Capacitance 





em ymbo ni 
Cm [mex | mm [mex | mn 
Read Cycle Time tRC | 100 | = 120 a 150 ns 
Address Access Time tAA | - | 100 | _ 150 ns 
alececistasGibie te ee | 10 | - | 150 | as 
Output Enable to Output Valid | 50 


ioe [= 
Chip Selection to sl | aga | to | n 


ns 


pmax 
zoe 
| 150 
| 150 
150 
| 70 | ns 
eed 
a 
ceed 


Output Enable to Output in Low Z 5 fk ee ns 
Chip Deselection to CSI fHZ1 po | 3s | oo | 40 | lo : bi 
Output Disable to Output in High Z |tonz | 0 | 35 | 0 | 40 | 0 50 ns 


Output Hold from Address Change tOH | ao | - | 10 ~ 15 Pe ns 


NOTES. 1 7,7 and toj;7z are defined as the time at which the outputs achieve the open circuit condition and are not referred — 
to output voltage levels. 
2 At any given temperature and voltage condition, (Hz max 1s less than t; 7 min both for a given device and from 
device to device. 
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a HM6264LP-L Series 


e READ CYCLE 


Address 


i \\\\AA 


= 


Dout 


NOTE : 1) WE is high for Read Cycle 


e WRITE CYCLE 
Item 


Write Cycle Time 

Chip Selection to End of Write 
Address Setup Time 

Address Valid to End of Write 
Write Pulse Width 


CS1, WE 
Write Recovery Time 


Write to Output in High Z 

Data to Write Time Overlap 

Data Hold from Write Time 

OE to Output in High Z 

Output Active from End of Write 


Hitachi America Ltd. 





tre 





tAA 


con WINLLLLLLLLLL, 


'1Z1 


tco2 tHZ1 


= 
(OE a 


fHz2 


et) o 


lon 


HM6264LP-10L HM6264LP-12L | HM6264LP-15L 


Symbol 


w wo 
ws — 


= 
Q 
a 
rs 


[cw 


> 
vy a} wm wn 


oO 


= 


5 
15 


_— 


(WR2 
(WHZ 


~) 
o 


~ ~ > ~ 


D 
tOHZ 


WA wn 
i) © 


tow 
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Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 
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HM6264LP-L Series 


e WRITE CYCLE (1) (O€ clock) 


Address 


ZILLI WIM ~*~ ASS 


WE a 


WU LIT 


oS 
{r) 


Z| 
Nn 


Cc 


n 
~ 









Dobe aac N= he Ne NN ON NNN AS 
CALL ID LALIT ALAS 


vane 7 VYVY 
: Ko KKK 


@ WRITE CYCLE (2) (OE Low Fix) 


NOTES. 


1) 


2) 
4) 


5) 
6) 
7) 


8) 
9) 


Address 


aT AAR ALLL YLT L/L. 


pe 4) 


VU a LOMA 


TOO AS cmmennccney (a 3S" 


(5) tWHZ 


(8) 
WEEREEEREEREER oe! EN VAN 
TIAL AIAL LALA LSS = KALA 


a eee (9) 
\/ V\ \\ VV 
Dn XK ODO 


A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest 
transition among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transtion 
among CSI going high, CS2 going low and WE going high. twp 1s measured from the beginning of write 
to the end of write. a 

tCw 1s measured from the later of CS1 going low or CS2 going high to the end of write. 

tA4S is measured from the address valid to the beginning of write. 

twWR is measured from the end of write to the address change. 

tWR | applies in case a write ends at CSI or WE going high. 

tWR 2 applies in case a write ends at CS2 going low. 

During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the 
outputs must not be applied. a — 

If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in high 
impedance state. 

Dout is the same phase of the latest written data in this write cycle. 

Dout is the read data of next address. 

If CS1 is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input 
signals of opposite phase to the outputs must not be applied to them. 
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HM6264LP-L Series 


@ LOW Vcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70 °C) 


Item Symbol 


V CS12 Voc - 0.2V,CS22>V ce — 0.2V or CS2S80.2V 2.0 
Vcc for Data Retention we illic 2.0 | 
Vor2 | CS2S02V 


| Voc = 3.0V, CSI > Veg — 0.2V, 
| CEPRI | C87 > Voc — 0.2V or CS2 < 0.2V 
Data Retention Current = 


IccpDR2 Voc = 3.0V, CS2 Ss 0.2V a 
Chip Deselect to Data Retention 
Time ‘CDR See Retention Waveform ca 
TR 


Operation Recovery Time 









* Vip min = -0.3V, 10uA max at Tg = 0 ~ 40°C 
** treo = Read Cycle Time 


@ LOW Vcc DATA RETENTION WAVEFORM (1) (CS1 Controtied) 
Data Retention Mode 











CS12>V cece — 0.2V 


QV------------------------------------~--+--~----~------ 


@ LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 


NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OF and Din 
buffer. If CS2 controls data retention mode, Vin for these inputs can be in 
the high impedance state. If CS1 controls the data retention mode, CS2 
must satisfy either CS2 > Vcc—0.2V or CS2 < 0.2V. The other input 
levels (address, WE, OE, I/O) can be in the high impedance state. 
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HMG264LFP-L Series 


8192-word x 8-bit High Speed Static CMOS RAM 


FEATURES 
High Density Small-sized Packaged 
Projection Area Reduced to One-Thirds of Conventional DIP 
Thickness Reduced to a Half of Conventional DIP 
High Speed: Fast Access Time 120/150ns (max) 
Single 5V Supply 
Low Power Standby and Low Power Operation 
Standby: 10uW (typ.), Operation: 200mW (typ.) 
Capability of Battery Back-up Operation 
Completely Static RAM: No clock nor Timing Strobe Required 
Directly TTL Compatible: All Input and Output 
Equal Access and Cycle Time 


(FP-28D) 





® BLOCK DIAGRAM = PIN ARRANGEMENT 


——O Vic 
—-oO GND 





Row Memory Matrix 
Decoder 256 « 256 





Love 






Data 
Control 


' 
oo 


Timing Pulse Gen 






L On o 


e 
Ne 





Read Write Control 


# ABSOLUTE MAXIMUM RATINGS 


Item Unit 
Terminal Voltage * -0.5 ** to +7.0 V 








Power Dissipation | Proof} = 10s (Top View) 
Operating Temperature °C 
Storage Temperature °C 
Storage Temperature (Under Bias) 2 


* With respect toGND. ** Pulse width 5Ons: —3.0V 
®# TRUTH TABLE 


we |cs, |cs, [OE | Mode =| Pin, =| Vcc Current Note 
_x | H [| X | X JNotSetected High Z 
x (Power Down) High Z 
H [tL |W [| H [OutpurDisabled | HighZ | ec, Ices 
H [Lt [AH [Ut [Read | Sit Ss 
a ea A Pp Din | teeyices | Write Cycle (1) 
ea a [in C*dse Tec Write Cycle (2) 
X:HorL 
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HM6264LFP-L Series 


Input Voltage 





* Pulse Width 50ns: —3.0V 
= DC AND OPERATING CHARACTERISTICS (Vcc = 5V#10%, GND = OV, Tz = 0 to +70°C) 


Input Leakage Current Vin=GND to Vcc 


CS1=Vin or CS2=Vrz or OE=VyH Or WE=V 77, 
Output Leakage Current Lo} V1jo=GND ot Voc 


Operating Power Supply Current CS1=VrL, CS2=Vin, I1jo=0mA ied 
Average Operating Current Min. cycle, duty=100%, J7;9=0mA = 





CS1=Viy or CS2=VIt 
Standby Power Supply Current CS12Vcc-0.2V, CS22V cc —0.2V or CS2S0.2V 
CS2S0.2V 


BA 
Output Vol oe | - [04 [Vv 
ut Voltage 
ikea lon=-1.0mA in ae ee 
* Typical limits are at Vcc=5.0V, Ta=25°C and specified loading. 


** Vip min=—0.3V 
= CAPACITANCE (f= 1MHz, 7, = 25°C) 


Test Condition 

ruo= WW | —_ 
Note) This parameter is sampled and not 100% tested. 

® AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 


e AC TEST CONDITIONS 
Input Pulse Levels: 0.8 to 2.4V 
Input Rise and Fall Times: 10ns 
Input and Output Timing Reference Level: 1.5V 
Output Load: 1TTL Gate and C, = 100pF (including scope and j1g) 


@ READ CYCLE 
HM6264LFP-10L | HM6264LFP-12L | HM6264LFP-15L 
ie ype’ min [max [min [max | min] 


Read Cycle Time tRC 100 ee eee 


Address Access Time (tad | 
Chip Selection to Output os) ioo1_| = 


Output Enable to Output Valid ‘tor | - | so | - [ 60 | 

Chip Selection to Output 5 77 
[oes 
a 


vA 
















Input Capacitance 
Input/Output Capacitance 





) 
Cc 
3 
=. 


= 
* 
=] 
” 


—_ 
ws 
o>) 
3 
i?) 


— 

N 
jn) 
hme 
na 
So 
=) 

77) 


: 
wa) 
o;o}]|o fon) 
= 
a 


~ 
po] 
n 


in Low Z cs2 [za | 10 | - | 10_ 
Output Enable to Output in Low Z ftorz | 5 | - | 5 | 


Chip Deselection to Output csi {twzi | 0 | 35 | 0 | 40 | oO] 5 ns 
in High 2 cs? [wz2 | 0 | 35 | 0 | 40 | 0 r 
Output Disable to Output in High Z ftonz | 0 [| 35 | Oo | 40 | 0 | 5 ns 
Output Hold from Address Change tOH re AO ee Oe || ee aS ns 


NOTES: 1 t777 and toyzz are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 


2 At any given temperature and voltage condition, ¢#7z max is less than ft, 7 min both for a given device and from 
device to device. 
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HM6264LFP-L Series—_ _—____________——————————————— 1! _  - oe 


@ READ CYCLE 





=} UNUM 
tep9 oa tHz1 


N 
Teas — 
SANNNUNNNNNNNNANNNNNNNNNY ss 1 TIO 


Xt o 


Dout 


NOTE : 1) WE is high for Read Cycle 


@ WRITE CYCLE 





: a 

i ymbol {min [max [min [max [min [max | 1 

Chip Selection to End of Write tcw 2 BOe ot see IE BS fel 100 ie ee a ns 

“Address Setup Time us {| o| - | o[- | 0} - [ms 

cnet Sea [cst [ewee [is [- [as [= | as [ = [om 

Data Hold from Write Time ow | of - | o [| - | of = J m 
€ HITACHI 
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HM6264LFP-L Series 


e@ WRITE CYCLE (1) (OE clock) 


fb ————-twe ----——= 








e rhe ee 
| tonz(5] 

Dut > 

S Dy. ton - 

Din a 


© WRITE CYCLE (2) (OE Low Fix) 


As. NYG Ss 
Address” XS 
oo FAW ER [4] 
CSI WAAL ANY (6) FCWR2L 
- tow[2] - —-|*wr2 [4] 








NOTES: 1) A write occurs during the overlap of a lowCSi, a high CS2 and a low 
WE. A write begins at the latest transition among CS1 going low, CS2 
going en WE going low. A write ends at the earliest transtion 
among CS1 going high, CS2 going low and WE going high. twp is 
measured from the beginninng of write to the end of write. 

2) tcw is measured from the later of CS1 going low or CS2 going high to 
the end of write. 

3) tas is measured from the address valid to the beginning of write. 

4) twr is measured from the end of write to the address change. 
twr1 applies in case a write ends at CS1 or WE going high. 
twr2 applies in case a write ends at CS2 going low. 

5) During this period, I/O pins are in-the output state, therefore the input 
signals of opposite phase to the outputs must not be applied. 

6) If CS1 goes low simultaneously with WE going low or after WE going 
low, the outputs remain in high impedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If CS1 is low and CS2 is high during this period, 1/O pins are in the 
output state. Therefore, the input signals of opposite phase to the 
outputs must not be applied to them. 
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HM6264LFP-L Series 


= LOW Vcc DATA RETENTION CHARACTERISTICS (Tz = 0 to +70 °C) 





Item Symbol Test Condition min |typ | max | Unit 


| V CS12>Voc — 0.2V,CS2>V ec —0.2V or CS2S0.2V 2.0 
Vcc for Data Retention =e aco 7 | 2.0 | 
VpR2 CS2 $ 0.2V 


Voc = 3.0V, Csl = Veg — 0.2V, 
Data Retention Current 








CS2 > Vec — 0.2V or CS2 < 0.2V ea 
Iccpre | Voc = 3.0V, CS2 £ 0.2V es 
Chip Deselect to Data Retention Eos 


t : 
Time CDR See Retention Waveform 


Operation Recovery Time ltr | 


* Vi, min = -0.3V, 104A max at Ty = 0 ~ 40°C. 
— trco= Read Cycle Time 





@ LOW Vcc DATA RETENTION WAVEFORM (1) (CS1 Controlled) 


tcpR Data Retention Mode _ tr 





© LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 


CS2 ¢ 0.2V 





NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OE and Din 
buffer. If CS2 controls data retention mode, Vin for these inputs can be in 
the high impedance state. If CS1 controls the data retention mode, CS2 
must satisfy either CS2 > Vcc—0.2V or CS2 < 0.2V. The other input 
levels (address, WE, OE, I/O)can be 1n the high impedance state. 
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HMG264ASP Series, 
HMG264AFP Series 


8192-word x 8-bit High Speed Static CMOS RAM 


= FEATURES HM6264 ASP Series 
@ High Density 300 mil 28 pin Package 
@ Low Power Standby Standby: 0.1mW (typ.) 
Low Power Operation Operating: 15mW/MHz (typ.) 
@ Fast access Time 120ns/150ns (max.) 
@ Single +5V Supply 
@ Completely Static Memory... .. No clock or Timing Strobe Required 





@ . Equal Access and Cycle Time 
@® Common Data Input and Output, Three State Output 
@ Directly TTL Compatible: All Input and Output 


# BLOCK DIAGRAM 


(DP-28N) 


HM6264AFP Series 


—o Vcc 
—o GND 





Memory Matrix 
256 X 256 





1/08 0 
(FP-28D) 





= PIN ARRANGEMENT 


Column Decoder 





s ABSOLUTE MAXIMUM RATINGS 


Item Symbol Unit 


Terminal Voltage * VT V 
Power Dissipation a W 
Operating Temperature Topr 0 to +70 °C 
Storage Temperature Tstg —55 to +125 °C 
Storage Temperature (Under Bias) Tobias ~l10 to +85 “€ 


* With respect toGND. ** Pulse width SOns: 3 0V 


# TRUTH TABLE 

WE[CS,|CS, [OF] __Wode | 0Pin_[Vcc Curent 
P| eal erecece 

ower Down 
PH [A | Output Disabled | High Z [icc 

rat [Red | Dow [icc 

ES 


Ay wie | | R_4fae 
| Din icc 
















Write Cycle (1) 
Write Cycle (2) 





(Top View) 
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HM6264ASP Series, HM6264AFP Series 


= RECOMMENDED DC OPERATING CONDITIONS (7g = 0 to +70°C) 


Item 







Supply Voltage 


Input Voltage 


* Pulse Width SOns: -3.0V 


® DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = OV, 7, = 0 to +70°C) 


en [sombot [____TextConaiion [min [nt max [Ui 
Input Leakage Current \Tx1 | Vin=GND to Vcc P= | - | 2] uA 


CS1=Ving or CS2=Viz or OE=Vinw or WE=V 7, p=] - fe ie 





Output Leakage Current IILo | V1yo=GND to Veg 


Operating Power Supply Current; Jccpc | CS1=Vi_, CS2=Vin, /1/o=0mA )- | 7 | 1s | mA 









1eéa Min. cycle, duty=100%, CS1=V7,, CS2= Vins mA 
Tyjo7=0mA 
Average Operating Current Cycle = lus, duty = 100%, I1/o = OmA, 
Iccg | CS1 $0.2V, CS2 2 Vec — 0.2V, - 3 5 | mA 


Vin 2 Vcc — 0.2V, Vir <0.2V 


sB CS1=Vipy or CS2= Viz 
Standby Power Supply Current - apf 
SB1** e 


| Vou 











Output Voltage 


* Typical limitssare at Vcc=5.0V, Ta=25°C and specified loading. ** Vip min=—0.3V 


® CAPACITANCE (f= IMHz, 7, = 25°C) 










Input Capacitance 


_Input/Output Capacitance Cvo| Vio = 0V pose ean, te pF 


Note) This parameter 1s sampled and not 100% tested. 


@ AC CHARACTERISTICS (Vcc = 5V+10%, Ta = Oto +70°C) 
e AC TEST CONDITIONS 

Input Pulse Levels: 0.8V/2.4V 

Input Rise and Fall Time 10ns 

Input Timing Reference Level: 1.5V 

Output Timing Reference Level: 0.8V/2.0V 

Output Load 1TTL Gate and Cy = 100pF (including scope and j19) 
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HM6264ASP Series, HM6264AFP Series 





e READ CYCLE 


Symbol [min [max [min [max 

Read Cycle Time [tre [120 | - | aso | - | 7 
Address Access Time | tad | | 20 | 50s 
Chip Selection to Output ee [coi abe eee ze ws 

CSD — | | tco2 | Se wee ee ASO I ns 
Output Enable to Output Valid tOE fo | 60 | = | 70 | ns 
cp elena Si agi | | |e 
Output in Low Z cs2_| za {| 10 | - | 0 | - | ms 
Output Enable to Outputinlow2Z | torz_| 8 |_- | 8 | - | m™ 
Chip Deselestion t Gi_[ wz [| o | # | 0 | so | 
Output in High Z cs2[twz2_| 0 | 40 [0 | 50 [= 
Output Disable to Output in High Z | tonz | 0 | 40 | oO | 50 | ns 
Output Hold from Address Change tOH an oe a ns 


NOTES: 1 ty;7 and fcs7z are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 
2 At any given temperature and voltage condition, (Hz max 1s less than t; 7 min both for a given device and from 
device to device. 


e READ CYCLE 


'RC 


TAA 


ost \\\\AA Ke WINILLLLLLLLL. 


'LZ1 
THZ] 


'CO2 5 

~ TTT ez . oo 

SANNNINNNNNNNNNINNNNS TMT 
XX vael KD 


NOTE: 1) WE 1s high for Read Cycle 
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HM6264ASP Series, HM6264AFP Series 


e WRITE CYCLE 


< 

| min | max | min | max | 
Write Cycle Time two | 120 [ - | iso | - 
Chip Selection to End of Write | tcw | 100 | - | 120 | - | 
Address Setup Time | i ie ee 
Address Valid to End of Write 100 | = =f 220 | 
Write Pulse Width twe [80 | - | 100 | 
Write Recovery Time we | o | - | o | = 
Write to Output in High Z 777 cael a ee ES a ae 
Data Hold from Write Time tDH | = | | = | 


aC 
eer ae 
Output Active from End of Write ie eee 


e WRITE CYCLE (1) (OE clock) 


IWC 


Aes Rotoneteeaceatenst 


GUY AUVMbb- a EN 
a a 


WLLL LLL Tay KWL S'-. 


- Hee ee 
we 


eS] 
/ 
\ 


See TS aia 
bm QF KK 


© HITACHI 


190 Hitachi America Ltd. ¢ 2210 O’Toole Avenue ® San Jose, CA 95131 © (408) 435-8300 





ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 





HM6264ASP Series, HM6264AFP Series 





e WRITE CYCLE (2) (OE Low Fix) 


[WC 


tAW 


Address 





twR [4] 
tcw [2] 


REALS ae: ems 245 TISSEEE 
aes 
ce / TIT IR ‘ANNAN 


Tas) Qf 


2) 
mn 
paar 





(8] 
ASAE Ea RAS a: NAAN, 
TLL LAID I LPI es arora a | OR , VANE 


[9] 


| V7 } TOV 
oe (X> Te eee, VAY, 


NOTES: 1) A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest transi- 
tion among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transition among 
CS1 going high, CS2 going low and WE going high, twp is measured from the beginning of write to the end 
of write. 

2) tow is measured from the later of CS1 going low or CS2 going high to the end of write. 

3) tag is measured from the address valid to the beginning of write. 

4) twp is measured from the earliest of CSI or WE going high or CS2 going low to the end of write cycle. 

5) During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs 
must not be applied. 

6) If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in high im- 
pedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If CS1 is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals 
of opposite phase to the outputs must not be applied to them. 
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HM6264ASP Series, HMG264AFP Series 


SUPPLY CURRENT VS. SUPPLY CURRENT VS. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Supply Current Aocidoc2 { Normalized) 
Supply Current Icci,icc2 (Normalized) 





Supply Voltage Vea 1 \) Ambient Temperature Tu {°C} 
SUPPLY CURRENT VS. ACCESS TIME VS. 
FREQUENCY LOAD CAPACITANCE 





20)0ns 150ns 120ny — 100ns 





3 2 
= O28 z 
e = 
~ a 
So RE : 
= ud é 
2 2 
2 
2 
a 
a ) 1 6 8 1 
Fiequencs f VH7 Load Capacitance (1 ' pF) 
ACCESS TIME VS. ACCESS TIME VS. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
E z 
3 = 
fe 2 
. S 
rT 





Supply Voltage boc 1V) Ambient Temperature Ta ('C) 
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Input Low Voltage Vitmax ( Normalized) 


Output Current Jon Normalized : 


HM6264ASP Series, HMG264AFP Series 


INPUT LOW VOLTAGE VS. INPUT HIGH VOLTAGE VS. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


t Normalized} 


Input High Voltage Vivmn 





Supply Voltage boo 1) Supply Voltage boo Vi 


OUTPUT CURRENT VS. OUTPUT CURRENT VS. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


Output Current for ' Normalized) 





Output Voltage Vor t\) 
Output Voltage Vow (V) 
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HMG2Z64ALSP Series, 
HMG264ALFP Series 


8192-word x 8-bit High Speed Static CMOS RAM 


® FEATURES HM6264ALSP Series 
@ High Density 300 mil 28pin Package 
@ Low Power Standby Standby: 0.01mW(typ.) 
Low Power Operation Operating: 15mW/MHz (typ.) 
@ Fast access Time 120ns/150ns (max.) 
@ Capability of Battery Back-up Operation 
@ Single +5V Supply 
@ Completely Static Memory..... No clock or Timing Strobe Required 
@ Equal Access and Cycle Time 
@ Common Data Input and Output, Three State Output (DP-28N) 
@ Directly TTL Compatible: All Input and Output 
# BLOCK DIAGRAM HM6264 ALFP Series 







——~o Vcc 
-~—o GND 







Memory Matrix 
256 < 256 


) a 


rs 





1/Os © 
(FP-28D) 





= PIN ARRANGEMENT 


Column Decoder 


OE 


@ ABSOLUTE MAXIMUM RATINGS 


ia tn 
Terminal Voltage * Vv 
Power Dissipation | Proj} 10s 
Operating Temperature oC 
Storage Temperature iC 
Storage Temperature (Under Bias) -10to +85 Cc 


* With respect toGND. ** Pulse width 50ns: -3.0V 

@ TRUTH TABLE 

WE[CS,|CS, [OF] Mode | 10 Pin [Voc Current 
LH | x | x | Not selected 
(Power Down 
H| L|H|H| Output Disabled] High [icc _| 


| Din ice 
Din icc 

























Write Cycle (1) 
Write Cycle (2) 





(Top View) 
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HM6264ALSP Series, HMG264ALFP Series 


® RECOMMENDED DC OPERATIN CONDITIONS (7z = 0 to +70°C) 







Supply Voltage 


Input Voltage 


~* Pulse Width SOns: —3.0V 


® DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, GND = OV, 7, = 0 to +70°C) 


te 


















Item Symbol Test Condition min | typ* | max | Unit 
Input Leakage Current Vin=GND to Vcc f- f - | 2] uA 
CSt=Ving or CS2=ViL or OE=Vin or WE=Vi1, 
Output Leakage Current Vij0=GND to Voc 2 | uA 
Operating Power Supply Current} Iccpc | CS1=Vizt, CS2=Vin, l1jo=0mA pce) ed mA 











Min. cycle, duty=100%, CS1=V 77, CS2=Vi4y, 
Icc1 I1j070MA 30 45 mA 


Average Operating Current co Cycle = lus, duty = 100%, Iz7/o = OmA, 
Icece2 


CSI < 0.2V, CS2 > Voc — 0.2V, 
Vin 2 Vcc — 0.2V, Vit £90.2V 
CS1=Vin or CS2= Vit = 1 mA 
Standby Power Supply Current — week 
Ispis* | CSI2>Vcc-0.2V, CS22Vcc —0.2V or CS2£0.2V = 2/1 uA 
Vv 
Vv 








VOL Io,=2.1mA _ 
Output Voltage | You SEN A 
VOH lon=-1.0mA 2.4 


* Typical limits are at Vcc=5.0V, Ta= 25°C and specified loading. ** Vzz_ min=—0.3V 


® CAPACITANCE (f= 1MHz, 7, = 25°C) 


Symbol max 
Gin [| Yin= ov [ - | 5 
Giro] Vuo= Wf =f 


Note) This parameter is sampled and not 100% tested. 






















Input Capacitance 
Input/Output Capacitance 


pF 
pF 






® AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 
e AC TEST CONDITIONS 

Input Pulse Levels: 0.8V/2.4V 

Input Rise and Fall Time 10ns 

input Timing Reference Level: 1.5V 

Output Timing Reference Level: 0.8V/2.0V 

Output Load 1TTL Gate and C, = 100pF (including scope and j1g) 
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HM6264ALSP Series, HM6264ALFP Series 


e READ CYCLE 


: 


oo Syaibel HM6264ALSP/FP-15 | 
| min | max | min | max 
Read Cycle Time | tre | 120 | -~ | 150 | - | ns 
Address Access Time i faa | = 120 | | so | ns 
Chip Selection to Output Cs? "tco2 | - | 120 oe 150 a 
Output Enable to Output Valid | tor | —- | 60 | - | 70 | ns 
Chip Selection to oi_| uz; | io [| - | 10 | - | ms 
Output Enable to Output in Low Z | tonz | 5 | - | 5 | - | ns 
Chip Deselection to Gi | tz; [0 [| | 0 | 30] ms 
Output in High Z cs2_| twz2 | 0 | 40 | 0 | 50 | ms 
Output Disable to Output in High Z | tonz | Oo | 40 | +O | SO | ns 
Output Hold from Address Change tOH | 10 | = | 10 | - | ns 


NOTES: | tgyz and tosyz are defined as the time at which the outputs achieve the open circuit condition and are not referred 
to output voltage levels. 
2 At any given temperature and voltage condition, (Hz max ts less than f; 7 min both for a given device and from 
device to device. 


e READ CYCLE 
IRC 


Address 





TAA 


os} WAAAY or 1 


= | SSS 
«TMM TILL 


Dow Oa KD 
tOH 


NOTE : 1) WE is high for Read Cycle 
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HM6264ALSP Series, HM6264ALFP Series 


e WRITE CYCLE 





a HM6264ALSP/FP-15 | 
[min [max [min [max 
Write Cycle Time | two | 120 |) - | so | | 
Chip Selection to End of Write tcw Pe 00: fe ter fe AOOe ih ee ns 
Address Setup Time Tus | of - | of - | ™ 
Address Valid to End of Write | taw | 100 | - | 120 | - | ns 
Write Pulse Width | twe | 80 | - | 100 | -~ | ns 
Write Recovery Time twR Oe 4 - ih Oe a et. oe ns 
Write to Output in High Z | twuz | 0 | 40 a ae ae ns 
Data to Write Time Overlap | tpw | 40 {| - | so | - | ns 
Data Hold from Write Time am ee ee ieee 
Output Enable to Output in High Z tOHZ Fo | 40 lOO" ns 
Output Active from End of Write tow ae ae ie ee ns 


@ WRITE CYCLE (1) (OE clock) 


sates Ronesnaeecongll 






Csi as Sk WLLLLLILLLLLL. 
CQOYILLILLNMLLLN LA, ROSAS 
a, tAS [31 | 

- | RSE LZ 
D SS 

i ET ED A AF LS LD (DWI tpH 


Di + ED 000 
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HM6264ALSP Series, HMG6264ALFP Series 
e WRITE CYCLE (2) (OE Low Fix) 


[WC 


Address 


oi VAN eo \TTITTTTT LZ 


tow [2] 


osx //V L// swe ERS 






ie tas [3] AAAS ‘OH 
‘ow [7] [8] 
Dot EX 
‘(Dw ‘DH [9] 
Din 


NOTES: 1) A write occurs during the overlap of a low CS], a high CS2 and a low WE. A write begins at the latest transi- 
tion among CS1 going low, CS2 going high and WE going low. A write ends at the earliest transtion among 
CS1 going high, CS2 going low and WE going high. t yp is measured from the beginning of write to the end of 
write. 

2) tcw is measured from the later of CS1 going low or CS2 going high to the end of write. 

3) tag is measured from the address valid to the beginning of write. 

4) twr is measured from the earliest of CSI or WE going high or CS2 going low to the end of write cycle. 

5) During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the 
outputs must not be applied. 

6) If CSI goes low simultaneously with WE going low or after WE going low, the outputs remain in high im- 
pedance state. 

7) Dout is the same phase of the latest written data in this write cycle. 

8) Dout is the read data of next address. 

9) If CS1 is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals 
of opposite phase to the outputs must not be applied to them. 
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HM6264ALSP Series, HM6264ALFP Series 





= LOW Vcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70 °C) 


Item Symbol | __ Test Condition | min {typ | max | Unit 






Vcc for Data Retention Vor CS12Ve¢ - 0.2V,CS22V ¢¢ - 0.2V or CS2S0.2V 
Vec =3.0V 

Data Retention Current IccpR CS1 2 Vcc — 0.2V, 50* | wA 
CS2 2 Vcc — 0.2V or CS2 $ 0.2V 





Chip Deselect to Data Retention t 
Time cor See Retention Waveform ms 
Operation Recovery Time IR tro**| - | - | ns 


* Viz, min = -0.3V, 20HA max at T,=0~40°C 
** tro = Read Cycle Time 





@ LOW Vcc DATA RETENTION WAVEFORM (1) (CS1 Controlled) 
Data Retention Mode 





© LOW Vcc DATA RETENTION WAVEFORM (2) (CS2 Controlled) 


Data Retention Mode 
Vcc a aac area 


NOTE: In Data Retention Mode, CS2 controls the Address, WE, CS1, OE and Din buffer. If CS2 controls data retention 
mode, Vin for these inputs can be in the high impedance state. If CS1 controls the data retention mode, CS2 must 
satisfy either CS2 >Vcc—0.2V or CS2 < 0.2V. The other input levels (address, WE, OE, I/O) can be in the high 
impedance state. ~ 
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HM6264ALSP Series, HM6264ALFP Series 


Suppl. Current decadcc2 | Nermalized: Supply Current iocidcce (Normalized) 


Access Pime f4a foo | Normalized 


SUPPLY CURRENT VS. 


SUPPLY CURRENT VS. 


SUPPLY VOLTAGE AMBIENT TEMPERATURE 











Supply Current Icci,Jcc2 (Normalized) 


Ambient Temperature Ja (‘C } 


Supply Voltage bcc (V1 


SUPPLY CURRENT ACCESS TIME VS. 
VS. FREQUENCY LOAD CAPACITANCE 


2 i 


TA 
wai 
an : 
= wee MIN 

| | | | 

0) 2 10 100 200) 300 100 
Frequency f *MH7? Load Capacitance (1 (pF } 

ACCESS TIME VS. ACCESS TIME VS. 

SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Access Time 44. too ( Noimalized 


Supply Voltage boa Ve Ambient Temperature Ja (C } 
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i Normalized } 


Input Low \ oltage Vitmax 


Output Current low ‘ Normalized) 








Standby Current Iccor,/sai,isa2 ‘Normalized? 


HM6264ALSP Series, HM6264ALFP Series 


INPUT LOW VOLTAGE INPUT HIGH VOLTAGE 
VS. SUPPLY VOLTAGE VS. SUPPLY VOLTAGE 


Input High Voltage Vismn ( Normalized) 





45 4175 50 425 55 


Supply Voltage Voc (V2 Supply Voltage Voc VI 


OUTPUT CURRENT VS. OUTPUT CURRENT VS. 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


Ta=25C 
Voc =5N 


Output Current Jor (Normalized) 





Output Voltage Vor (\) 


Output Voltage Vow (V) 


STANDBY CURRENT VS. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


STANDBY CURRENT VS. 


10 





5 : 
g 
3 
E 
i 
c 
a“ 
5: 
< 
= 
10 < 
oe 
& 
05 S 
= 
= | 
O 
sé 
ime} 
i= 
a) 
A 
01 


0 20 40 60 80 


Supply Voltage oo (V) 


Ambient Temperature 7a (‘C } 
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HM6264LP-SL Series,— ——\——Peeiiminary 


HM6264LFP-SL Series, 


Hi-CMOS 64K Static Ram 


(Super Low Power Data Retention Version) 


8192 x 8-bit High Speed Static Hi-CMOS RAM 


@ FEATURES 
e Super Low Power Data Retention and Low Power Operation; 
Data Retention: 9u1W max. @ Ta = 0°C to 40°C 
Two Chip Selection for Battery Backup 
Operation: 200mW typ. 
¢ Single 5V Supply 
e High Speed: Fast Access Time 100ns/120ns/150ns max 
e Equal Access and Cycle Time 
e¢ Completely Static RAM: No Clock or Timing Strobe Required 
e Capability of Battery Backup Operation: (LP) 
¢ Common Data Input and Output: Three State Outputs 
e Directly TTL Compatible: All Input and Outputs 
e Standard 28 Pin Package Configuration 
¢ Pin Out Compatible with 64K EPROM HN482764 


= BLOCK DIAGRAM 


an Vee 
——— GND 





Memory Matrix 
256 X 256 









Column 1/0 


Column Decoder 









Read, Write Control 


0EQ 
# ABSOLUTE MAXIMUM RATINGS 


Item Unit 
Terminal Voltage * | Vv 
Power Dissipation | Pr | 10 | Ww 
Operating Temperature °C 
Storage Temperature TC 
Storage Temperature (Under Bias) °C 


* With respect toGND.  ** Pulse width 50ns: —3.0V 
# TRUTH TABLE 


WE |CS, |cs, | OE | Mode = || W/O Pin 
X | H | X | X_|NotSelected High Z 
X (Power Down) High Z 
H[L [A | |OutputDisabled [High 
HL [HL [Red | ~‘Dowt— 
Set po_iS 
L pL PTH I[L | Din 
© HITACHI 





(DP-28) 


# PIN APPRANGEMENT 





Vcc 
WE 
CS, 
A, 
A, 
A, 1 
OE 
Ayo 
cs, 
1/0, 
18] 1/0, 
1/0, 
1/0, 
1/0, 
(Top View) 
Note 
Write Cycle (1) 


Write Cycle @) 
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HM6264LP-SL, HM6264LFP-SL Series 


= RECOMMENDED DC OPERATING CONDITIONS (Tz = 0 to +70°C) 






Supply Voltage 







Input Voltage 





* Pulse Width 50ns: —3.0V 


@ DC AND OPERATING CHARACTERISTICS (T, = 0°C to 70°C, Vcc = 5V + 10%, GND = OV) 


HM6264LP- 
Parameter Symbol IOSL/12SL/ISSL Unit 





Test Conditions Notes 


VIN = GND to Vcc a 


CS! = Vin or CS2 = VIL 
or OE = Vin or WE = Vit» = 
Vio = GND to Vcc 


CSI = ViL> CS2 = Vin> 





> 


Input Leakage Current mM 


Output Leakage Current Irol 


— 





Operating Power Supply Current. DC Icc 


Average Operating Current Icc\ ier 


lo = OmA 
Minimum Cycle duty = 100%, es 
lo = 0mA 


a 3 = 


3 mA CSl = Vin or CS2 = VIL — 


CSI = Vec-0.2V, CS2 = 
M | Vee-0 2v, or CS2 < 0.2V Oe) | 


CS2 < 0.2V (2) (3) 
Io. =21mA = 


lou = -10mA 


Standby Power Supply Current (1) Ion 


Standby Power Supply I 
Current (2) DC ee, 


Standby Power Supply , 
Current (3)° DC SB2 


Output Low Voltage VoL 


Output High Voltage VOH 


Notes) | Typical limits are at Veg = 5 OV. Ty = +25°C and specitied loading 
2 Vj, min = -0 3V 
3 Igy > = BuA max. @Ty = 0°C to 40°C, Vj, min = -0 3V 


m 


20 
04 


A 
Vv 
Vv 


NO 
=) 


a 
me 
a 


= CAPACITANCE (f= 1MHz, 7, = 25°C) 
Note) This parameter is sampled and not 100% tested. 














Gin | Vin= OV [- | 6 [oF 
Gre] Yuo= WW [ - [8 [oF 


= AC CHARACTERISTICS (Vcc = 5V+10%, Ta = 0 to +70°C) 


e AC TEST CONDITIONS 
Input Pulse Levels: 0.8 to 2.4V z 


Input Rise and Fall Times: 10ns 
Input and Output Timing Reference Level: 1.5V 
Output Load: 1TTL Gate and C; = 100pF (including scope and jig) 









Input Capacitance 
Input/Output Capacitance 
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HM6264LP-SL, HM6264LFP-SL Series 


@ WRITE CYCLE (1) (OE clock) 





Address 





@ WRITE CYCLE (2) (OE Low Fix) 


twe 


taw-—_ 


esi (WA to) few) 


Address 








'WR1([4] 


EONS IMME, 


-—-—tew2[2]- ——-wR2 [4] 


Cs2/// LV LLL} 


Dout 


Din 


Nee Sp ores Sue pe pe peep een ace Seen) 
E Lik wkuwhbeondanenebeanenhal 





ANN IANNNON 


'WR1 [4] 


tOoH 


twHz |;-tow-[7]| [8] 


tow--'pH 


e WRITE CYCLE 
fae HM6264LP-10 | HM6264LP-12 i 
Write Cycle Time twc | 100 | - | 120 bY vee aa 150 po | ns 
Chip Selection to End of Write tcw | go | - | 85 | - | 100 | - | ns 
Address Valid to End of Write | taw | 80 | - | 85 | - | 100 | - | as 
Write Pls Width Vewe [60 | - | 70 | - {| 90 | - | m 
| CSi, WE | | twri lhe 25 cl a | - {| 1 | - | ns 
fer, en een ee 
Data to Write Time Overlap | mw | 40 | - | so | - | 6 | - | ns 
Data Hold from Write Time Per a 0 es ee ee oe 
Output Active from End of Write tow | 5 | - {| 5s | - | 1 [| - | ns 


NOTES: 


1) A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A 
write begins at the latest transition among CS1 going low, CS2 going high 
and WE going low. A write ends at the earliest transition among CS1 going 
high, CS2 going low and WE going high. typ is measured from the begin- 
ning of write to the end of write. 

2) tcw 1S measured from the later of CS1 going low or CS2 going high to the 
end of write. 

3) t4s is measured from address valid to the beginning of write. 

4) twr is measured from the end of write to the change of address. 
twr, applies in case a write ends at CS1 or WE going high. 


twr applies in case a write ends at CS2 going low. 

5) During this period, I/O pins are in the output state, input signals of opposite 
phase to the outputs must not be applied. 

6) If CS1 goes low simultaneously with WE going low or after WE going low, 
the outputs remain in high 1mpedance state. 

7) Dout is in the same phase as written data of this cycle. 

8) Dout is the read data of the new address. 

9) If CS1 is low and C82 1s high during this period, I/O pins are in the output 
state, input signals of opposite phase to the outputs must not be applied. 
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HM6264LP-SL, HM6264LFP-SL Series 


# TIMING WAVEFORM 
e READ CYCLE 


Address 


LAA 


ai\\\\\\\\\\\\\\h is MIN ALL, 


tyZl 


tco2 {HZ 





“TI | a 
re 1 


——ton 
NOTES: 1) WE is high for Read Cycle 


2) When CS1 is Low and CS2 is High the 
address input must not be in the high impedance state. 





e READ CYCLE 


HM6 264LP-10 HM6 264LP-12 HM6264LP-15 < 
nit 


Chip Selection to Output 


— 
No 
jo) 


CS2 tco2 150 ns 


Item Symbol 
Smet | max | | max | 
Read Cycle Time 120 | - | 150 | - | as 
Address Access Time ns 
CS1 150 ns 
| tcoz_| 


~ 
i=) 


Output Enable to Output Valid ns 


~— 
Ne 
io) 


a" 
Lo) 


~J 


ww 


Output Disable to Output in High Z tOHZ 
Output Hold from Address Change tOH 


ns 


tor 
Chip Selection to CS1 bond ns 
Output Enable to Output in Low Z | = | 5 | ae ns 
Prone | 0 [3s fo 
[te [= [7 


4) 


b—_ 


ns 


NOTES: | tyzand toj7 are defined as the time at which the outputs achieve the open circuit condition and are not referred to output 
voltage levels. 
2 At any given temperature and voltage condition, actual t,,7 1s less than actual t,7 both for a given device and from device 
to device. 
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HM6264LP-SL, HM6264LFP-SL Series 


e LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0°C to 70°C) 


(1) Iccpr = 34A max, @ Ta = 0°C to 40°C, Vy min = -0.3V 
(2) IccpR = 1.5pA max, @ Ta = 25°C, VIL min = -0.3V 

(3) VIL min = -0.3V 

(4) tec = Read Cycle Time 


CSI = Vcc -0.2V, CS2 = Vec -0.2V 
Vcc for Data Retention (1) or CS2 5a si 2.0 
Vcc for Data Retention (2) CS2 < 0.2V 20 


Voc = 3.0V, CSI = Vee -0 2V, CS2 
Data Retention Current (1) oe re Sree ee Lat | (1) (2) (3) 10 


Data Retention Current (2) Vcc = 3 OV, CS2 < 0.2V 


Chip Deselection to Data 
Retention Time 


ns 


Operation Recovery Time ns 





Data Retention Mode 


ree ey a i 


ermine mem ce nem rm ee teem ney | im retin mm remy ete te em meena ce eS ee ee ee 


CS2 € 0.2V 


ee rn ee rn ete ete erent, entntey | eminnity, incense er ND nt NR ct i RI arma Ay eS ye GY EY ere ry | ein ey |, mh am 





NOTE: CS, controls Address buffer, WE buffer, CS, buffer and Din buffer. If 
CS, controls data retention mode, Vin level (Address, WE, CS, , 1/0) can 
be in the high impedance state. If CS, controls data retention mode, CS, 
must be CS,>Vcc—0.2V or CS, <0.2V. The other inputs level (address, 
WE, I/O) can be in the high impedance state. 
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HMG288P Series = Preliminary 


16384-word X 4-bit High Speed Static CMOS RAM 


MIFEATURES 
@ Single 5V Supply and High Density 22 Pin Package. 
@ High Speed: Fast Access Time 35/45/55 ns (max). 
@ Low Power Standby and Low Power Operation 
100uW typ. (Standby) 300mW typ. (Op.). 
® Completely Static Memory 
No Clock or Timing Strobe Required. 
@ Equal Access and Cycle Times. 
@ Directly TTL Compatible — All Inputs and Outputs. 
















IBLOCK DIAGRAM 
40 OC (DP-22N) 
Al e came 6 
oe Memory sae 
hay i HIPIN ARRANGEMENT 






A3 © 
4: O 


Decoder 









128 Rows 


512 Columns 


Ao © 


1/01 © 


=a 
Column 1/0 
Column Decoder 


Input 
Data 


1/02 © 












/Qi 06 
Eos Control 


1/04 © 





(Top View) 


HEABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating Unit 
Voltage on Any Pin Relative to GND Vin ~3.5* to +7.0 vo 
Power Dissipation 1.0 
Operating Temperature Tigi 


Storage Temperature Tig —55 to +125 


Aidala;s 


Temperature under Bias Tys0 —-10 to +85 


“4 


* Pulse Width 20ns. DC=—0 5V 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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HM6288P Series 


MITRUTH TABLE 
i - 


MIRECOMMENDED DC OPERATING CONDITIONS ( 7a=0 to +70°C) 





i 
Input High (logic 1) Voltage | Vm fe | V 
Input Low (logic 0) Voltage | ova | -30 | - | os | V 
* Pulse width 10ns DC —05V 
HIDC AND OPERATING CHARACTERISTICS ( 7a=0 to +70°C, Vec=5V+10%, GND=0V) 
Output Leakage Current CS=Vim,Viio=GND to Vec Zaza Ss uA 
Operating Power Supply Current | tec | CS=Van,tvo=0mA | 60} TBD | mA 
Standby Power Supply Current Sse [CS=Vu le oe BD: mA 
ac [one [ 20 ma 
a 
| Yow eae 


Standby Power Supply Current (1) Tsp CS2 Vec-0 2V, Vin $0 2V or Vine Vec-0.2V Le 0.02 


Output High Voltage Ton=—4.0mA ae V 
Note 1, Typical limits are at Vcc=50V, Ta= + 25°C and specified loading 
MECAPACITANCE ( 7a= 25°C, f=1.0MHz) 
Input Capacitance Cin Vin=0V ke pF 
Input/Output Capacitance Vi/0=0V Pe ere pF 
Note This parameter ts sampled and not 100% tested 
MAC CHARACTERISTICS 
@ AC Test Conditions Input and Output timing reference levels: 1.5V 
Input pulse levels: GND to 3.0V Output load: See F aoe 
Input rise and fall times: 5ns 5V 
480Q 
Dout Dout 
255Q 30pF* 2552 5pF* 


Output Load (A) 
Output Load (B) 

t & t 
xIncluding scope & jig. (for (yz, tLz, twZ & tow) 


Output Load (A) 
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WIREAD CYCLE ( 7a=0 to +70°C, Vec=5V +10%, unless otherwise noted. ) 










HM6288P Series 





ee cae HMe288P-55 | 
arameter ymbo ni 
Output Hold from Address Change tou aS ee ee ee ns 
Chip Selection to Output in Low Z tLz | 1 | - | w f| - | w ] - | ns 
Chip Deselection to Output in High Z tyz | o | 2 | o | 2 | o | 2 | ns 
Chip Selection to Power Up Time tpu fo | - | o f = | o | - | ns 
Chip Deselection to Power Down Time tpp Sea sae See se ns 
* Transition 1s measured +200mV from steady state voltage with Load(B) 
This parameter 1s sampled and not 100% tested 
®@ Timing Waveform of Read Cycle No.1 [1] (2) 
Address 
Dout 
® Timing Waveform of Read Cycle No.2 (1] [3] 
cs 
—— 
Dout High Impedance OXKKKXY 
tpl Impedance 
Vcc Supply a eae 
Current ics 
Notes 1 WE1s High for Read Cycle _ 
2 Device is continuously selected, CS= Viz 
3 Address Valid prior to or coincident with CS transition Low 
MIWRITE CYCLE 
ae ' 
arameter ymbo nit 
min [max | min | max | mon | max 
Chip Selection to End of Write i ik ae See eee 
Address Valid to End of Write tw | 30 | — | 4 | - | 50 | - | os 
Write Enabled to Output in High Z twz* be De a AOe = 0 he ABs 0 1 ead) ns 
Output Active from End of Write tow” fe One ses On fee fe. ef vee | ns 


%* Transition 1s measured + 200mV from steady state voltage with Load (B) 
This parameter 1s sampled and not 100% tested 
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HM6286&P Series 


@ Timing Waveform of Write Cycle No.1 (WE Controlled) 


Address 








= WA 77777? 


Dut S¢L% LLCS LLL Co 


twr(2) 


RY 
_ 
(x) Data in Valid NA - ton(6) 


ELLY 


YAS 













High Impedance 


{__\ 
VA ACS VAN ANS AAS LAZZVNA 


®@ Timing Waveform of Write Cycle No.2 (CS Controlled) 


Address 


twe 








Wee ty 


os SON 777777777 


4 
3 


Dout 


KIA re 0 XKXKX 


High Impedance (4) 


Notes) 1 A write occurs during the overlap of a low cs and a low ‘WE (twp) 

2 twr is measured from the earlier of CS or WE going high to the end of write cycle 

3 During this period, I/O pins are in the output state so that the input signals of opposite phase to the 
outputs must not be applied 

4 If the CS low transition occurs simultaneously with the WE low transition or after the WE 
transition, the output buffers remain in a high impedance state 

5 If CSislow during this period, 1/0 pins are in the output state Then the data input signals 
of opposite phase to the outputs must not be applied to them 

6 Dout ts the same phase of write data of this write cycle 


Hitachi America Ltd. 
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HM6788 Series, 
HMG78S8P Series 


16384-word x 4-bit High Speed Static RAM 


@ FEATURES 
e Super Fast Access Time: 25ns (max) available 
30ns (max.) 
¢ Low power Operation 
Operating: 230mW (typ), Standby: 10mW (typ) 
e +5V Single Supply 
¢ Completely Static Memory— 
No Clock or Timing Strobe required 
¢ Balanced Read and Write Cycle Time 
e Fully TTL compatible Input and Output 
¢ Skinny 22 Pin cerdip (300 mil) 
e 22 Pin plastic dip (300 mil) available 


IBLOCK DIAGRAM 


Row Memory Matrix 
Decoder 128 X512 


Control 


MABSOLUTE MAXIMUM RATINGS 


Terminal Voltage to GND pin Vv 
Power Dissipation W 
Operating Temperature 3 
Storage Temperature (with bias) °C 
Storage Temperature °C 
© HITACHI 





Preliminary 





(DG-22N) 


MPIN ARRANGEMENT 





(Top View) 
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HM6788 





MRECOMMENDED DC OPERATING CONDITIONS (0°C S$ Ta=70°C) 


Beecrac v 
Input High Voltage Vin | 22 | - | 60 | V 
Input Low Voltage Vin | -03 | - | o8 | V 


MTRUTH TABLE 


CS WE Vcc Current 
Isp, Isp. 
Icc, Icc1 
Icc, Icci 
Ice, Icc1 


Output Pin Ref. Cycle 
High Z = 
High Z = 
Dout Read Cycle (1) (2) 
Write Cycle (1) (2) 


se Ft 


MEDC AND OPERATING CHARACTERISTICS ( Vcc=5V + 10%, Ta=0°C to +70°C) 


Output Leakage Current CS= Vin, Vi/o=GND to Vec Ce ee ae uA 
Standby Power Supply Current ds as oe p= fu | | = 
CS2Vec-02V, Viws02V or Viv2Vec-02V = | = — =| 2 | 0 |oma 
Output Low Voltage Vou Io. =8mA a Vv 
wAC CHARACTERISTICS (Vcc = 5V +10%, 7, = 0 to +70°C, unless otherwise noted) 
@ AC Test Conditions 
Input pulse levels: GND to 3.0V Input and Output reference levels: 1.5V 
Input rise and fall time: 4ns +500mV from steady level (Output Load B) 


Output Load: See Figure 


Dout 
Dout 


* 5pF : 
2550 30pF 255Q 


# Including scope and jig. 


Output Load A Output Load B 
((CHZ, tWHZ, tCLZ, tow) 
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@ READ CYCLE (25 ns (max) version available) 





HM6788 








Output Hold from Address Change tou a ae ns 
* This parameter ts sampled and not 100% tested 
@ Timing waveform of Read Cycle No. 41.2) 
URC 
\ddress 
Dout 
@ Timing waveform of Read Cycle No. 7 A 
CS 
Dour 
Note) 1. WE = Viv 
2. CS=Vyzr _ 
3. Address valid prior to or coincident with CS transition Low. 
@ WRITE CYCLE 
Item min max Unit 
Chip Selection to End of Write tc i SS ae ae ns 
Address Valid to End of Write taw a eS ee ee ns 
Data Valid to End of Writ a ane ee ae wa 
Output Active from End of Write tow a i ns 
© HITACHI 
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HM6788 


@ Timing waveform of Write Cycle No. 1 (WE Controlled) 


: eee 


mE tS 
BSBA eans I (\/ 


= eG Sy a A a HS \Q 


tow tpH 


eae SES 
cp 
[\ 


@ Timing waveform of Write Cycle No. 2 (CS Controlled) 


twc 


Address ff  —“‘C™SCsD 


— Wa 777777 


Dout {\ 
\__/ 


™ cy XXX 


Notes: A write occurs during the overlap (twp) of a low CS and a low WE. 


During this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

Dout is the same phase of write data of this write cycle. 

If the CS low transition occurs after the WE low transition, output remain in a 
high impedance state. 

5. If CS is low during this period, I/O pins are in the output state. Then, the data 
input signals of opposite phase to the outputs must not be applied to them. 


N = 


ata 
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HM6788 


HBCAPACITANCE ( 7a=25'C, f=1.0MHz) 


Cin 
Input/Output Capacitance Vour=0V 
Note) This parameter 1s sampled and not 100% tested. 
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HM6287P Series, 
HM6287CG Series 


65536-word X 1-bit High Speed Static CMOS RAM 


# FEATURES HM6287P Series 
@ High Speed: Fast Access Time 45/55/70ns (max.) 
@ Single 5V Supply and High Density 22 Pin Package 
@ Low Power Standby and Low Power Operation 
Standby: 100uW (typ.), Operation: 300mW (typ.) 
Completely Static Memory 

No Clock or Timing Strobe Required 

@ Equal Access and Cycle Times 

@ Directly TTL Compatible: All Inputs and Output 


# BLOCK DIAGRAM 


(DP-22N) 


HM6287CG Series 


SF 


Dout (CG-22A) 







Memory Array 


128 x $12 





Din 1/0 


PRR ME PARA RAR REA 


Column 


® PIN ARRANGEMENT 
@ HM6287P Series @® HM6287CG Series 


Ar Ao Vcc Ais 


ISiostkslf St 


+3 
c3 
#3 
z3 
i 
—— 


~F parariweararaca 
hast 





WE GND CS Dm 


(Top View) 





(Top View) 
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HM6287P Series, HM6287CG Series 


= ABSOLUTE MAXIMUM RATINGS 





Voltage on Any Pin Relative to GND* 0.5 to +7.0 Vv 
sitet et a ~55 to +125 . 
orage Temperature 
Temperature Under Bias —10 to +85 =C 
* Vr min = —3.5V (Pulse width 20ns) 
@® TRUTH TABLE 
cs | WE | Mode | Yee Current | out Pin | __—Ref. Cycle 
H Not Selected : 
Lo A eet coe Tout | iRead Cycle 
boy Wetec | Heh 2 | Write Cycle 
= RECOMMENDED DC OPERATING CONDITIONS (7; = 0 to +70°C) 
Voc ee a ee 
nerae | vec 
seen GND ae eee ee ae ee 
Vin Ee ee eS 
Input Voltage 
Sates Vi ae ee ee 
*Pulse width 20ns, DC: —0.5V 
= DC AND OPERATING CHARACTERISTICS (Vcc = 5V +10%, GND = OV, T, = 0 to +70°C) 
em [Symbot [Test Conditions | min [wp [max | Un 
Input Leakage Current Voc = Max., Vin = GND to Voc el see 20 MA 
Output Leakage Current CS = Vizz, Vout = GND to Voc | - | — | 20] MA 
Operating Power Supply Current CS = Vrz,Jout = OMA | — | 60 | 100 | mA 
ae nen ree ere eel fie eae Ce 
Ton = 8mA pe eu Oat. Y 
Output Voltage 
You _|Tou=-40mA at -[- Tv 


* Typical limits are at Vcc = 5.0V, Tg = 25°C and specified loading. 


= CAPACITANCE (f= 1MHz, 7, =25°C) 


Note) This parameter is sampled and not 100% tested. 











Input Capacitance 





Output Capacitance 
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HM6287P Series, HM6287CG Series 


m AC CHARACTERISTICS (Vcc = 5V +10%, Tz = 0 to +70°C, unless otherwise noted) 


@ AC TEST CONDITIONS 
Input Pulse Levels: GND to 3.0V 
input Rise and Fall Times: 5ns 
Input and Output Timing Reference Levels: 1.5V 
Output Load: See Figure 


Output Load A Output Load B 
5V 
5V 
4802 480.2 
t 
Dout Dou 2 
- 255.9 SPF 
2552 ater. 
* Including scope & j1g capacitance * Including scope & j1g capacitance 


= READ CYCLE 


It Symbol HM6 287-45 M6287-55 HM6 287-70 
i | min | max | 


Address Access Time 


ae 
Chip Select Access Time | tacs | - | 45 | 
| 5 | 


Unit Notes 


1 


es 

ee 
Output Hold from Address Change 5 | | Sh ey | 
Chip Selection to Output in Low Z tLz Loe ee ol 23,1 
Chip Deselection to Output inHighZ | tyz | 0 | 30 | | 0 | 30 23,0 
Chip Selection to Power Up Time tPU Lo | 20) fh tea 7 
Chip Deselection to Power Down Time tPp | — | 40 | | — | 40 | 7 


Address 


Dout 


Dout High 


Impedance 





Ci ew ew we om 


Vcc supply 
current 


Isp 


Notes: All Read Cycle timings are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, tyz max. is less than t7,7 min. both for a given device 
and from device to device. 

Transition is measured +500 mV from steady state voltage with specified loading in Load B. 

WE is high for READ Cycle. -_ 

Device is continuously selected, while CS = Vz. 

Address valid prior to or coincident with CS transition low. 

This parameter is sampled and not 100% tested. 


wh ee 


“SAO & WD 
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HM6287P Series, HM6287CG Series 


@® WRITE CYCLE 


o> 
= 
oN 
N 
0 
_ 
& 
tr 
my 
= 
a 
NS) 
) 
~ 
tn 
a 
=< 
on 
nN 
oo 
~ 
~~ 
fo) 


ww wala eo 
So Mio 
w 


at 


Item Symbo 


CG 


nit Notes 


Write Cycle Time 

Chip Selection to End of Write 
Address Valid to End of Write 
Address Setup Time 

Write Pulse Width 

Write Recovery Time 

Data Valid to End of Write 
Data Hold Time 


Sle (sik 6 |S 
dddadels 


S 
= 





~ im 
she 
WG wn fom) 


Write Enabled to Output in High Z 3,4 
Output Active from End of Write tow | - | ee 3,4 


® Timing Waveform of Write Cycle No. 1 (WE Controlled) 


tuc 


tas tWUR 
WE tie 
AAS 
{DH 
si | Data in Valid 
tuz tow 
Dout High Impedance 


Data Undefined 


® Timing Waveform of Write Cycle No. 1 (CS Controlled) 


Address 





tbH 


e hoy Data in Valid 


tue 


Dout High Impedance 
Data Undefined 


Notes) 1. If CS goes high Simultaneously with WE high, the output remains in a high impedance state. 

. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
Transition is measured +500mV from steady state voltage with specified loading in Load B. 
This parameter is sampled and not 100% tested. 


pyr 
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HM6287P Series, HM6287CG Series 


SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. AMBIENT TEMPERATURE 









z z 
= 3a 
é Z 
F E 
Supply Voltage Vcc (V) Ambient Temperature Ta (‘C) 
ACCESS TIME vs. SUPPLY VOLTAGE ACCESS TIME vs. AMBIENT TEMPERATURE 
1.3 
= 
_ Ww 
Pit | 
i Bon ~a 
: 4 ber 
: : me 
= ood 
: - me 
. -™ 
sa 20 40 0 80 
Supply Voltage Vcc (V) Ambient Temperature Ta (‘C) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Standby Current Isa: (Normalized) 
Standby Current [581 (Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (C) 
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nn nnn nn HMG287P Series, HM6287CG Series 


SUPPLY CURRENT vs. STANDBY CURRENT vs. 
FREQUENCY INPUT VOLTAGE 


10 





z = 
3 09 8 
é ps 
z 07 2 
a 3 
A 4 
0.6 " 
0.5 ! 
0 5 10 15 20 25 0 
Frequency f{ (MHz) Input Voltage V.. (V) 
INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


Input Low Voltage Viz (Normalized) 


Input High Voltage \ i (Normalized) 





Supply Voltage Vce (V) Simply: Voltage Vee 


OUTPUT HIGH CURRENT vs. OUTPUT LOW CURRENT vs. 
OUTPUT HIGH VOLTAGE OUTPUT LOW VOLTAGE 


Output Low Current Joz (Normalized) 


Output High Current Jon (Normalized) 





Output High Voltage Vou (V) Output Low Voltage Vor (VI 


@ HITACHI 
Hitachi America Ltd. ® 2210 O'Toole Avenue * San Jose, CA 95131 e (408) 435-8300 221 








FMG28S7LP Series 


65536-word X 1-bit High Speed Static CMOS RAM 


# FEATURES 

®@® High Speed: Fast Access Time 55/70ns (max.) 

@ Single 5V Supply and High Density 22 Pin Package 
@ Low Power Standby and Low Power Operation 
Standby: 10 uW (typ.), Operation: 300 mW (typ.) 
Completely Static Memory 

No Clock or Timing Strobe Required 

@ Equal Access and Cycle Times 

@ Directly TTL Compatible: All Inputs and Output 


= BLOCK DIAGRAM 






Memory Array 






128 x 512 


> > > > > > 








Column 1/0 


WW ABR 





(Top View) 


= ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to GND* -0.5 to +7.0 V 


Power Dissipation he ae W 
Operating Temperature 2C 
Storage Temperature -55 to +125 z © 
Temperature Under Bias Thias -10 to +85. =C 


* Vr min = -3.5V (Pulse width 20ns) 
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HM6287LP Series 





@® TRUTH TABLE 


[Wate [Tee [tien 2 [Write ove 


= RECOMMENDED DC OPERATING CONDITIONS (7; = 0 to +70°C) 


? 
Supply Voltage = 





Input Voltage . 


Vv 
V 
Vv 
Vv 
*Pulse width 20ns, DC: —0.5V 

= DC AND OPERATING CHARACTERISTICS (Vcc = 5V +10%, GND = OV, T; = 0 to +70°C) 


en [smaboi [Te Condos din 

input Leakage Coren’ | Wiz' | Veg= Max Vip GND tooo __*| = 
Ouiput Leakage Curent | zo! | CS" Yaw, Your=GNDIoVoc id = 
Operating Power Supply Current CS =V L-lout = OMA eal 
7 

ea 

fee 


CS = Voc -0.2V, Vin S 0.2V or2 Voc -0.2V 


Isp 
Standby Power Supply Current | ise | 
IsB1 





VoL To, = 8mA 
Output Voltage 


* Typical limits are at Vog = 5.0V, Tg = 25°C and specified loading. 


ot 
w SS 
+ 
w Nis 
oO o\lo 
3 
> 


= CAPACITANCE (f= 1MHz, 7, =25°C) 


Input Capacitance 


Output Capacitance 





Note) This parameter is sampled and not 100% tested. 


=m AC CHARACTERISTICS (Vcc = 5V £10%, T, = 0 to +70°C, unless otherwise noted) 
@ AC TEST CONDITIONS 

Input Pulse Levels: GND to 3.0V 

Input Rise and Fall Times: 5ns 

Input and Output Timing Reference Levels: 1.5V 

Output Load: See Figure 


Output Load A Output Load B 
5V 
5V 
4802 4802 
Dout 
Dout * 
. 2552 SpF 
2552 30pF 
*% Including scope & jig capacitance * Including scope & j1g capacitance 
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HM6287LP Series 


® READ CYCLE 


Read Cycle Time Mane ses ee me 
Address Access Time aa ae oe se 
Output Hold from Address Change | ton | 5 | - | 5 | - | 5 | - | ms _ 

Chip Selection to Output in Low Z tLZ Bl ee ee SP ee Pe | 2,3,7 
Chip Deselection to Output inHighZ | tyz | 0 | 30 | O | 30 | O | 30 | ns | 2,3,7 
Chip Selection to Power Up Time tPU | of - | of - | of - [ ns | 7 
Chip Deselection to Power Down Time tPD | - | 40 [| - | 40 | - | 40 [| ns | 7 


@ Timing Waveform of Read Cycle No. 1'4)¢°) 


Address 


Dout 


Dout 





Vcc supply 
current 


Iss 


Notes: All Read Cycle timings are referenced from last valid address to the first transitioning address. 

At any given temperature and voltage condition, ty7z max. 1s less than t7,7 min. both for a given device 
and from device to device. 

Transition is measured +500 mV from steady state voltage with specified loading 1n Load B. 

WE is high for READ Cycle. __ 

Device is continuously selected, while CS = V7z. 

Address valid prior to or coincident with CS transition low. 


This parameter is sampled and not 100% tested. 


Ny =— 


AINA RW 
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HM6287LP Series 


@ WRITE CYCLE 





Sica, HM6287LP-45 | HM6287LP-55 | HM6287LP-70 ne 
Write Cycle Time [two | 45 | = | 55 | - | 70 | - | ms | 2 
Chip Selection to End of Write tow | 40 { - | so | - | 55 | - | os | 
Address Valid to End of Write jtaw_| 40 | - | so | ~ | ss | - | ns | 
Address Setup Time tas_| 0 | - | oO | - | of - | os | 
Write Pulse Width [ewe | 25 | ~ | 35 | - | 40 | - | ms | 
Wite Recovery Tine 7 a 
Data Valid to End of Wilt pp ees eee see] 
Data Hold Tin i a CI 
Write Enabled to Output in High Z twZ | Oo | 25 | Oo | 25 | oO | 30 | ons | 3,4 
Output Active from End of Write tow | 9 | - { 0 | - | O | - | ns | 3,4 


@ Timing Waveform of Write Cycle No. 1 (WE Controlled) 


twe 


tch 





. Ls eal 
tAw 
tas twrR 
WE tue 
ANS 
{DH 
Din | Data in Vahd 
tug tow 
Dout High Impedance 


Data Undefined 


® Timing Waveform of Write Cycle No. 1 (CS Controlled) 


Address 





cS 
ean! twp 
WE 
N / 
tDH 
D 
- oo oy Data in Valid 
twz 
Dout High Impedance 


Data Undefined 


Notes) 1. If CS goes high Simultaneously with WE high, the output remains in a high impedance state. 

All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
Transition is measured +500mV from steady state voltage with specified loading in Load B. 

This parameter is sampled and not 100% tested. 


eS 
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HM6287LP Series 


= LOW Vcc DATA RETENTION CHARACTERISTICS (7, = 0 to +70°C) 






Parameter | Symbol | TestCondition | min. | typ. | max. | Unit 
Voc for Data Retention CzVer-oav, 29 | - | - | Y 
Data Retention Current | ICCDR |. + ee es es ed ed 7 
Chip Deselect to Data Retention Time ee io ee 7 
tit . CPR | ov <$ Vin S0.2V 
Operation Recovery Time | ER jp irc* | - | - [as 


*trc= Read CycleTime ** VcC=3.0V 


@ LOW Vec DATA RETENTION WAVEFORM 


Data Retention Mode 





CS2Vcc —0.2V 
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HMG 787 Series, ———____ Preliminary 
HM6G787CG Series 


65536-word X 1-bit High Speed Static RAM HM6787 
=m FEATURES 


@ Super Fast Access Time: 25ns/30ns (max.) 

@ Low Power Dissipation (DC): 
Operating 180mW (typ) 

@ High Driving Capability: lo, 16mA 

+5V Single Supply 

@ Completely Static Memory (DG-22N) 
No Clock or Timing Strobe Required 

@ Balanced Read and Write Cycle Time 

Fully TTL Compatible Input and Output 

@ Skinny 22-pin Cerdip (300 mil) and 22-pin Chip Carrier 





HM6787CG _ Series 


I 


(CG-22A) 


= BLOCK DIAGRAM 





Ai 


we Voc 


<«— GND 
Ai 


2 PIN ARRANGEMENT 
@ HN6787 Series 





Ai Memory Matrix 


128 x 512 


Din 
cs 





SABSOLUTE MAXIMUM RATINGS 


Item Symbol Unit (Top View) 
seminal yell age to GND Pin VT 0.5 to + © HM6787CG Series 
Power Dissipation W 


Operating Temperature Range 2c 
Storage Temperature Range -55 to +125 °C 


Leet | =] 24 SU 





3 
43 
=2 
Za 
3 
a5 


(jhattsl 


Note) The specifications of this device are subject to change without > 
notice. Please contact your nearest Hitachi’s Sale Dept. regarding 
specifications. WE GND CS Dn 


~ 7 par ariwararar3 





(Top View) 
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HM6787 Series, HM6787CG Series 





= RECOMMENDED DC OPERATING CONDITIONS (0°C S$ Te € 70°C) 


Item Symbol [mins | typ. | max. | Unit 
veo =| 45 | so | ss [ _V 

Supply Voltage 
ee a A 
Input High Voltage | Vm =| S22] | STV 
Input Low Voltage vm | 3 | - | o8 [oy 


= TRUTH TABLE 


Read Dout 


riri ml 


= DC AND OPERATING CHARACTERISTICS (Vcc = 5V+10%, Tz = 0°C to +70°C) 


Input Leakage Current \Tz7\ Voc=5.5SV, Vin =0V to Voce 


typ. Unit 


Output Leakage Current Tro! MA 
Operating Power Supply Current | Icc¢ CS=Vyz, 1,9 = 0mA mA 
Isp CS=V_ 107 0MA 
Standby Power Supply Current CS2Veoc¢ -0.2V 
SB1 mA 


Vin $0.2V or Vin 2V cc -0.2V 


~ 
> 
ry 
S 
3 
> 


Output Low Voltage Toi =16mA Vv 


= AC TEST CONDITIONS 


Out put Load A Out put Load B 
Input pulse levels: GND to 3.0V +5V (for tz, tLz, twz & tow) 
Input rise and fall times: 4ns +5V 
Input timing reference levels: 1.5V 
Output reference levels: 1.5V 480 2 
Output load: See Figure 4802 

Dout 
Dout 
255 Q 30pF * 
255 Q SpF * 


* Including scope and jig. 
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HM6787 Series, HM6787CG Series 


= CAPACITANCE (7, = 25°C, f= 1.0MHz) 


Note) This parameter is sampled and not 100% tested. 





m AC CHARACTERISTICS (Vcc =5V+10%, Tz =0°C to 70°C, unless otherwise noted.) 
@® READ CYCLE 


rae Symbol HM6787/CG HM6787/CG-30 Unit 


| min. | _min. | max. | 
Read Cyele Time me | 3% | - |» | - | ™ 
Address Access Time ta | - | sf - | 0 | os 
Chip Select Access Time Ytacs_ | | 3s | - | 30 dfs 
Output Hold from Address Change | ton | 5 | - | 5S | = | ns 
Chip Selection to Output in Low Z thz i i ee eee ns 
Chip Deselection to Output in High Z i ee ee ee ee ee ee ns 
Chip Selection to Power Up Time | teu {| Oo | - | 0 [| = | ns 
Chip Deselection to Power Down Time tPp Se ee ee ee ns 


@ WRITE CYCLE 


| min. | max. | min. | max. | 
Write Cycle Time | two | 2 | - | 30 | - | ms | 2 
Chip Seletion ta Ead of Wks "| “egy [30> as 
Katies Vai to End of Wee | “ta | 20] = [as 
nares Setup Tin 7 
Wie Pulse Wit SS a 
Wite Recovery Tine 7S Gn a Ge 
Data Valid to Fd of Wi eB TA 
Data Hold Tine Ha Ta | 
Wiite Enable to Oupat mMgHZ | twz [0] Is [ 0 | ss 
Output Active from End of Write | tow | Oo {| - [| o | - | ms | 3,4 


Note: 1. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
2. All Write Cycle timings are referenced from the last valid address to the first transitioning address. 
3. Transition is measured t500mV from steady state voltage with specified loading in Load B. 
4. This parameter is sampled and not 100% tested. 
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HM6787 Series, HM6787CG Series 


@ TIMING WAVEFORM OF READ CYCLE NO. 12): 2) 


tRC 
tAA 


OO 


Data Valid 


Data Out Previous Data Valid 


/\_L\ 


@ TIMING WAVEFORM OF READ CYCLE NO. 2?): 9) 






‘ High Impedance High Impedance 
Data Out 


Vcc Supply 


Current 


Note: 1. WE is high and CS is low for READ cycle. _ 
2. Addresses valid prior to or coincident with CS transition low. 
3. Transition is measured t500mV from steady state voltage with specified loading in Load B. 
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HM6787 Series, HM6787CG Series 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 


twe 


Address 
N [| 
Pee | \ ee ee 
ist 
i VT 
Data Out Data Undefined 


{ High Impedance 


\ 
| 


Note: 1. Transition is measured +500mV from steady state voltage with specified loading in Load B. 


@ TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 


Address 
& ee, 
twR 
twP 
WE NUANEAWAARS On 27070747, 
'\ / 
ibw tDH 
Data In @ Data In Valhd 
twz 
Data Out Data Undefined 


High Impedance 


Note: 1. Transition is measured +500mV from steady state voltage with specified loading in Load B. 
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HMG2256LP Series, 
HMG2256LFP Series 


32768-word x 8-bit High Speed CMOS Static RAM 


@ FEATURES 
e High Speed: Fast Access Time 85/100/120/150ns (max) HM62256LP Series 
e Low Power Standby and Low Power Operation; 
Standby: 200 pW (typ.), 10 n»W (typ.) (L-version) 
Operation: 40mW (typ.) (f = 1MHz) 
e Single 5V Supply 
e Completely Static RAM: No Clock or Timing Strobe Required 
e Equal Access and Cycle Time 
e¢ Common Data Input and Output, Three-state Output 
e Directly TTL Compatible: All Input and Output 
e Standard 28 Pin Package Configuration 
e Capability of Battery Backup Operation 


= BLOCK DIAGRAM 
as i Memory Array 
Row 
Decoder 
512X512 


1/0 Column I/O 
Pulfer Column Decoder 


Y Address Buffer 


AO Al A2 Al0A3 A4 


HM62256LFP Series 





cS———> 
® ABSOLUTE MAXIMUM RATINGS 
Item Unit 
Voltage on any pin with relative to GND V 
Power Dissipation WwW 
Operating Temperature Topr 7c 
Storage Temperature °C 
Temperature Under Bias T bic oC 


*Pulse Width 5Ons: —3.0V 
m@ TYPES OF PRODUCTS 
Type No. Package 
HM62256P-8 


HM62256P-10 
HM62256P- 12 











HM62256P-15 .. > 
HM62256LP-8 ag 
HM62256LP-10 plastic DIP 
HM62256LP-12 
HM62256LP-15 oo, 
HM62256FP-8 (Top View) 
HM62256FP- 10 
HM62256FP- 12 
HM62256FP- 15 28 pin 
HM62256LFP-8 plastic SOP 
HM62256LFP- 10 
HM62256LFP- 12 
HM62256LFP- 15 
© HITACHI 
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HM62256LP Series, HM62256LFP Series 


8 TRUTH TABLE 


[x [| x | Wersetsted | Tosiloss | Wenz | 


X means H or L 


= RECOMMENDED DC OPERATING CONDITIONS (7,=0 to +70 C) 





Supply Voltage 
edie 


*Pulse Width: 50ns. DC: Vz; min = -0.5V 


™ DC AND OPERATING CHARACTERISTICS (Vcc=5V+ 10%, GND=0V, T,=0 to +70°C) 






ia Symbol] Test Condition | min. [typ.*| max, | Unit 
“Tnput Leakage Current itl [Vin-GNDwoVecSS~sC iE 2 
Output Leakage Current | Lol | CS=Viw or OE=Vinr, Vi/o-GND to Vec_—_—-+| — | - | 2 | wA 
Operating Power Supply Current] Joc [CS=Vu,,lyjo-OmASSSSCS*dtC «8 | 15 | ma 
, | - | 50 | 70 | 
sea ICc] | Min. Cycle, duty=100%, I7/Q=O0mA a= = mA 
cunent 


| Vou You=2lmA Cd | LV 
Putpue voltage Vou |Tou=-1.0mA ES RR Eee 


Notes: *: Typical values are at VCC=5.0V, Tg=25°C and specified loading. 


= CAPACITANCE (7,=25 C, f=1MHz) 


Input Capacitance C; Vin=0V 


in 


Note) This parameter is sampled and not 100% tested. 





# AC CHARACTERISTICS (Vcc =5V+ 10%, Tz =0 to +70 C unless otherwise noted) 
@ AC Test Conditions 


O Input pulse levels: 0.8V to 2.4V O Input and Output timing reference levels: 1.5V 
O Input rise and fall times: 5ns © Output load: 1TTL Gate and C, = 100pF 
(Including scope and jig) 
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HM62256LP Series, HM62256LFP Series 


@ Read Cycle 

ae ee - 
Read Cycle Time tec | 85 | - | 100 | - | 120] - | 150 | - [ns 
Addiess Access Time read | - | 85 | - | 100] - | 120] - | 150] ms 
Chip Select Access Time reacs| - | 85 | - | 100 | - | 120| - | 150 ms 
Output Enable to Output Valid 1OE ep oa ns 
Output Hold from Address Change tOH | 5 | — | 10{ - | 10] - | 10] - | ns 
Chip Selection to OutputinLowZ | ecuz| 10 | - | 10] - | 10] - | 10] - | ms 
Output Enable to OutputinLowZ | tonz{_ 5 | - | S| - | S| - | S| - | as 
Chip Deselection to Output in High Z | tcuz| © | 30 | of 35 | of 40{] of 50] ns 
Output Disable to Output in High Z tOHZ | o | 30 | of 35 | of 40] Of 50] ns 


@ Timing Waveform of Read Cycle No. 1!4! 


{RC 


Address 


Dout 





QAMAANK MALLLLLL LL 


tCLz pa bate 
XK Data Valid KOO 


© Timing Waveform of Read Cycle No. 2!1!(21[4) 


Address 


Dout 


{RC 


taA ton 


OKO {Date valid 
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HM62256LP Series, HM62256LFP Series 


@ Timing Waveform of Read Cycle No. 3!1!(3 (4) 


_ XM) 


Data Valid 





Notes) 1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = V;,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE = Vib. 


e Write Cycle 


HM62256-8 | 

Item Symbol Unit 
Write Cycle Time re 20 150 ns 
Chip Selection to End of Write tc 8 ns 
Address Valid to End of Write 75 ns 
Address Setup Time ns 
Write Pulse Width ns 


Write Recovery Time ns 


© 
Qo 
> 
i) 
oi) 
WA 7) 


oe 


Write to Output in High Z ns 


o 


Pesce 
wa ~~ oO 
v7) So AT 


BSS 
Oo 


~) | 6O 


> 
oO 


Data to Write Time Overlap 
Data Hold from Write Time 
Output Disable to Output in High Z 


ns 


ns 


© 
a 
oO 
© 


ns 


= 


ns 


oy ~ = 7 7 a“ < 7 


Output Active from End of Write 
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HM62256LP Series, HM62256LFP Series 





© Timing Waveform of Write Cycle No. 1 (OE Clock) 


twc 
o L/f rE 
Ss VAY OM 
ge ea ema 


‘ae 
SNS Se, 


Dott \AS\NANSNSSA 
LIZA ALIS AS 





tpw {DH 


ae ae 
. KX 


@ Timing Waveform of Write Cycle No. 2{5] (OE Low Fixed) 


Notes: 


twce 


es WW 8 YIZZ777777 
=a tor 


ust \\\K 


(7) 
Dout Ta Pe OW TD 
A SE A SS j ALLA 
DW DH 
(8) 
Din yr 
ASD DT 


WN 


oO~I NAN 


. A write occurs during the overlap (f wp) of a low CS and a low WE. 

. twr is measured from the earlier of CS or WE going high to the end of write cycle. 

. During this period, I/O pins are in the output state. The input signals out of phase must not be applied 

. If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition, 


outputs remain in a high impedance state. 


. OE is continuously low. (OE = V7,) 
. Dout is in the same phase of written data of this write cycle. 
. Dout is the read data of next address. 


. If CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be 


applied to I/O Pins. 
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HM62256LP Series, HM62256LFP Series 


@ LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0 to 70°C) 


These characteristics are guaranteed only for L version. 


Vcc for Data Retention Vor CS 2 Voc -0.2V }20[ - | - | Vv 
Data Retention Current IccpR Voc = 3.0V, CS 2 2.8V | - | = | 50, uA 


Chip Deselect to Data Retention Time t Fo | - | - | ns 
; a See Retention Waveform 
Operation Recovery Time tr trc* P- | - | ns 


* tro = Read Cycle Time 





@ Low Vcc Data Retention Waveform 












Vcc DATA RETENTION MODE 
Ne re 4.5V 
2.2V------#-- Vor22.0V i — [COSY ~— 2.2V 
Vor 
CS2 Vec—0.2V 
CS 


NOTE) In data retention mode, CS controls the address, WE, OE and Dyn Buffers. Vy for these inputs can be in high impedance state 
in data retention mode. 
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HM62256LP Series, HM62256LFP Series 


SUPPLY CURRENT vs. 
SUPPLY CURRENT vs. AMBIENT TEMPERATURE 
SUPPLY VOLTAGE icciaTx 


SUPPLY CURRENT Icc (Normalized) 
SUPPLY CURRENT Icc (Normalized) 





Vcc (V) Ta (°C) 
Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 
SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
leci-Veec loc1-Ta 


SUPPLY CURRENT Icc1 (Normalized) 
SUPPLY CURRENT Icc: (Normalized) 





Vec (V) Ta (°C) 
Supply Voltage Vcc (V) Ambient Temperature Ta, (°C) 
SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
Icco-Vec lcce-Ta 


SUPPLY CURRENT Icco (Normalized) 
SUPPLY CURRENT Icco (Normalized) 





Vcc (V) Ta (°C) 
Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 
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HM62256LP Series, HM62256LFP Series 


ACCESS TIME vs. ACCESS TIME vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
taa-Vec taa-Ta 


1.3 


1.2 





ACCESS TIME taa (Normalized) 
ACCESS TIME taa (Normalized) 





0.7 
4.50 
Voc (V) Ta (°C) 
Supply Voltage Vcc (V) Ambient Temperature Ta, (°C) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 
Ispi-Voc Ispi-Ta 


SUPPLY CURRENT I,.g, (Normalized) 
SUPPLY CURRENT I,g; (Normalized) 





Ta (°C) 
Supply Voltage Vcc (V) Ambient Temperature Ta (°C) 
STANDBY CURRENT vs. STANDBY CURRENT vs. 
FREQUENCY (READ) FREQUENCY (WRITE) 
leew leeo- Frequency (Read) leets leco— Frequency (Write) 


SUPPLY CURRENT Ic¢, lece (Normalized) 
SUPPLY CURRENT Icc}, Iece (Normalized) 





f (MHz) f (MHz) 
Frequency f (MHz) Frequency f (MHz) 
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HM62256LP Series, HM62256LFP Series 


INPUT LOW VOLTAGE vs. INPUT HIGH VOLTAGE vs. 
SUPPLY VOLTAGE SUPPLY VOLTAGE 
Vit-Vec Vin-Vec 


INPUT LOW VOLTAGE Vj, (max) (Normalized) 
INPUT HIGH VOLTAGE Vy (min) (Normalized) 





Vcc (V) Voc (V) 
Supply Voltage Vcc (V) Supply Voltage Vcc (V) 
ACCESS TIME vs. 
LOAD CAPACITANCE 

1.8 
7 
R 1.6 
@ 
E 
5 
= 14 
” 
s 
$ 1.2 
Ww 
= 
1.0 
A) 
” 
O 
O 0.8 
< 

0.6 

100 200 300 400 500 
Load Capacitance C, (pF) 
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HM62256LP-SL Series,— ——rreiiminary 
HM62256LFP-SL Series, 
CMOS 256K Static Ram 


(Super Low Power Data Retention Version) 


32,768 x 8-bit High Speed Static CMOS RAM 


@ FEATURES 
¢ High Speed: Fast Access Time 100/120ns max. 
e Low Power Standay and Low Power Operation; 
Standby: 10nW typical 
Operation: 40mW typical (f = 1MHz) 
e Single 5V Supply 
¢ Completely Static RAM: No Clock or Timing Strobe Required 
e Equal Access and Cycle Time 
¢ Common Data Input and Output: Three State Output 
e Directly TTL Compatible: All Input and Output 
e Standard 28 Pin Package Configuration 
e Capability of Battery Backup Operation 





(DP-28) 
=» BLOCK DIAGRAM 
= PIN ARRANGEMENT 





a ee eae Memory Array 
AW Rok Voc 
AU Decoder 
al 512512 Eve 
At 

te Ai3 


LN 


! Buff 
cre Cm 
WE Y Address Buffer me 
BoP cash oaks CS 
OE AQ Al A2 A1OA3A4 
OS 19] O; 
CS-—— 


# ABSOLUTE MAXIMUM RATINGS I Os 


Item | Symbol Rating Unit 16 | I Os 


Voltage on any pin relative to GND | Vr —0.5* to +7.0] V 1/03 





Power Dissipation P W 
= (Top View) 
Operating Temperature Topr 0 to +70 C 


Storage Temperature T stg —55 to +125 | °C 





— 
© 


Temperature Under Bias Toias | —10 to +85 | °C 
*Pulse Width 50ns: —3.0V 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept. regarding specfications. 
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HM62256LP-SL Series, HM62256LFP-SL Series 
® TRUTH TABLE 








cs” OE | WE | Mode | Voc Current I/O Pin Reference Cycle 
L L H Read Cycle No. 1~3 


X means H or L 


= RECOMMENDED DC OPERATING CONDITIONS (7,= 0 to +70 C) 
Item Symbol 


'-) 

0 
nN - 
NS) in 


typ Unit 


| 
FS) 
x 


Nn 
So 
wa 
in 
<j <j < 


“ 
Q 
Q 


Supply Voltage 


Input Voltage 
—3.0* 


SEN 
Se | 2 


*Pulse Width: SOns. DC: V7, min = —0 5V 


@ DC AND OPERATING CHARACTERISTICS (T, = 0 to 70°C, Vcc = 5V + 10%, GND = OV) 


HM62256LP/LFP 
Parameter Symbol IOSL/12SL Unit 


Test Conditions 





ma 


2 pA VIN = GND to Vcc _— 


cs = Vin or OE = Vin> 


typ ar 
| A 


Input Leakage Current 


— ia 





Output Leakage Current lol Pee | i) 3] 1 oe Nan — 
VO ~~ CC 

Operating Power Supply Current: DC | Icc ose Be oa | AL CS = Vit» lo = OmA mt 

Average Operating Power ie he eee ink coe Minimum Cycle Duty = _ 

Average Operating Power Ico 15 mA | CS = Viz. Vin = Veo: Viz, = OV. (2) 

Supply Current (2) Ivo = OmA, f = IMHz 

Standby Power Supply Current: DC | Isp | — | 05 | 3 | ma |@S=vy | = 

Standby Power Supply == 

Current (1): DC Isp 2 50 pA CS2Vcc -0.2V 

Output Low Voltage Noe] ee 0 owe mia 2 

Output High Voltage Mo zecl =. (ee ow Mica cron _ 


Notes) |. Typical values are at Voc = 5 0V.T, = +25°C and specified loading. 
2. Reference only 


@ CAPACITANCE (7,=25 C, f=1MHz) 


Cin Vin=0V Lee pee 
sa) aes ees 


Note) This parameter 1s sampled and not 100% tested 












Input Capacitance 





Input/Output Capacitance 


®# AC CHARACTERISTICS (Vcc =5Vt 10%, Tz =0 to +70 C unless otherwise noted) 
@ AC Test Conditions 


© Input pulse levels: 0.8V to 2.4V O Input and Output timing reference levels: 1.5V 
© Input rise and fall times: 5ns © Output load: 1TTL Gate and C,_ = 100pF 
(Including scope and jig) 
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e Read Cycle 


HM62256P-8 HM62256P-10 | HM62256P-12 | HM62256P-15 
Item Symbol HM62256LP-8 | HM62256LP-10 | HM62256LP-12 | HM62256LP-15 | Unit 
Read Cycle Time 120 ns 


Address Access Time 

Chip Select Access Time 

Output Enable to Output Valid 
Output Hold from Address Change 
Chip Selection to Output in Low Z 


le 


RC 
LACS 
LOE 
lon 

LZ 


HM62256LP-SL Series, HM62256LFP-SL Series 


12 
12 


0 
0 


70 


ns 


ns 


ns 


ns 


ns 





Output Enable to Output in Low Z ns 


Chip Deselection to Output in High Z | tc ns 


[max._| 
ss 
| 100 | 
| 00 
eed 
pe 
pee 


[ max. | 
cee 
foe deemees 
cee a 
ae 
ce oe 
Lae 
a 
a | 
Rees 


Output Disable to Output in High Z ns 


lonz 


@ Timing Waveform of Read Cycle No. qf) 


ERC 
=z WO KITTITIZTZ 
Ss SN EAT wren 








@ Timing Waveform of Read Cycle No. 2112114) 
tRC 
- DXXKKKK IK Data vat 


@ Timing Waveform of Read Cycle No. 3!1!(81[4] 


Dout 





Data Valid 


Notes) |. WE is High for Read Cycle. 
2. Device 1s continuously selected, CS = V;,. 
3. Address Valid prior to or coincident with CS transition Low. 
4. OE = Vib: 
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HM62256LP-SL Series, HM62256LFP-SL Series 


e Write Cycle 


HM62256P-8 HM62256P- 10 
Item Symbol HM62256LP-8 | HM62256LP-10 


HM62256P- 12 
HM62256LP- 12 


HM62256P-15 
HM62256LP-15 | ynit 


Write Cycle Time two 120 ns 
Chip Selection to End of Write 120 ns 
Address Valid to End of Write ¥ 120 ns 
Address Set Up Time | o | — | ns 
Write Pulse Width ns 


Write Recovery Time ns 


Write to Output in High Z ns 


Data to Write Time Overlap ns 


Data Hold from Write Time ns 


w 
w w 
So 


Output Disable to Output in High Z 


i) 


ns 


~ ~ = ~ ~ ~ 
bs is IS ~ ist la 
CA a 
Gr a 
a 


Output Active from End of Write to ns 


@ Timing Waveform of Write Cycle No. 1 (OE Clock) 


twc 


twr (2) 


(SS 


ANNAN en 222700 
ie eee eT a 


rd en CANN 
OS 


(LP SAALSI LAS tH tpw 


ae Aas 
” <: nD: 
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HM62256LP-SL Series, HM62256LFP-SL Series 


© Timing Waveform of Write Cycle No. 2'°! (OE Low Fixed) 


twc 


Sa 
cs ‘a e 


om a ee 
a aoe ibe 





(7) 


D wie et TN 
GEE DGG DAG, CITA 


tow {DH 


(8) 


Din > Ee 
ane >>>>. 


Notes: 1. A write occurs during the overlap (twp) of a low CS and a low WE. 
2. twR 1s measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, I/O pins are in the output state. The input signals out of phase must not be applied 
4. If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition. 
outputs remain in a high impedance state. 
. OE is continuously low. (OE = V;,) 
. Dout 1s in the same phase of written data of this write cycle. 
. Dout 1s the read data of next address. 
. If CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be 
applied to I/O Pins. 


CO ~I ON 


e LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0°C to 70°C) 
fee 
ae 
pe lamin 


Unit Test Conditions 
Vcc -0.2V 
= 3.0V, CS = 2.8V 


Parameter — 


Vcc for Data Retention 


Data Retention Current ae a 
Chip Deselect to Data (a4 
(2) IRC 


{CDR 


Retention Time See Retention Waveform 


Operation Recovery Time 


@ Low Vcc Data Retention Waveform 


as DATA RETENTION MODE 
71) | Gone een Une aie npn aE Seana Anna Nie eam E Ae iemned | AON rere eee 4.5V 
{CDR - 
Vor=2.0V 
2.2V ---—-—- = i 2.2V 
Vor = 
S2 Vcc—0.2V 
CS 
A Oe a ee ee EEE ee OS ee Ane cee Re 
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HMGG202 Series 


NEW DESIGNS SHOULD USE 


HM62256, 32K x 8 SRAM 





32768-word X 8-bit High Density Static RAM Module 


FEATURES 

Industry Standard 30 pin DIP Mechanical Outline. 
Single +5V Supply. 

High speed: Fast Access Time 120ns/150ns/200ns max. 
Equal Access and Cycle Time. 

Completely Static RAM: No Clock or Timing 
Strobe | Required. 

CS, 1, Cs, 2: CS, 3, CS; 4 for Chip Decode. 

Low Power Standby and Low Power Operation; 
Standby: 0.4mW typ. Operation: 200mW typ. 
Common Data Input and Output, Three State 
Output. 

Directly TTL Compatible: All Input and Output. 





(DM-30) 


# PIN ARRANGEMENT 
# BLOCK DIAGRAM 


Ao~An & 
Cu @ 

CSi2 

cs 

CS 
1/01-1/08 @ 
CS: € 

WE 

COE G 





(Top View) 





= TRUTH TABLE 


Mode WE 


Not Selected (Power Down) 
Output Disabled 


cx [1 
Hu | 
ep 
a 


oe ee ee Ref. Cycle 
| x | wich | /sa. tone _| 
| oH | wih | Foo Foor 
pk | Dour | toe. tocr_| 
pH | Din | Foes Focr _|_ Write Cycle (1) 
| ~L | Din | Ice, Ioc1 | Write Cycle (2) 
Notes) 1. X: Hor L 


2. CS,,,CS,,,CS,, and CS, , are chip decode use only. When one chip is selected, others are not selected. 


Write 
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=» ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —§5 to +125 ig &: 
Temperature under Bias —10 to +85 °¢ 
Power Dissipation W 
* —3.0V (pulse width 50ns) 
= RECOMMENDED DC OPERATING CONDITIONS (7,=0 °C to +70°C) 
a Ca 


* —3.0V (Pulse width 50ns) 


= DC AND OPERATING CHARACTERISTICS (7,=0°C to +70°C, Vec=5V+ 10%, GND=0V) 


Parameter Symbol Test Conditions Unit 


Input Leakage Current Vin=GND to Voc ees 10 | wA 
Output Leakage Current Inq |CS2=V;,, or OE=V px, or WE=V_ L, 


V1/90=GND to Voc 
Operating Power Supply Current: DC | [cc | CS2=V yp, [7;970mMA 


Average Operating Current Icc1 |Min. cycle, duty=100%, J7;9=0mA mA 


Standby Power Supply Current (1) Isp (CSV, = i si(i‘Cé;C*dr = «dL a 8 mA 
Standby Power Supply Cuarrent(3):DC | Isp2 |CS2$0.2V, Vj, min=-03V == | — [0.08] 8 | mA 
Output Low Volag Yor Houtima SSC T= LO 


*: Typical limits are at Vcoc=5.OV, Tg=+25°C and specified loading 


3 
> 


§ 
> 


@ HITACHI 
Hitachi America Ltd. ¢ 2210 O’Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300 





A A I eee——nenrennnn——nes MMEEIO2 Series 


247 








248 


HM66202 Series 


= CAPACITANCE (7,=25 C, f=1.0 MHz) [1] 


Parameter Symbol 
Input/Output Capacitance 


Note) This parameter is sampled and not 100% tested. 


=» AC CHARACTERISTICS (7,=0 C to +70°C, Vec=5.0V+ 10% unless otherwise noted) 
@ AC Test Conditions 





Input: pulse levels: << wcxiw & ood: Seek gid dee he eh BR A Pee SOS 0.8V to 2.4V 

Input cisé-and fall times 6.6666 6.65. 5-0 ee ee ee ha eS EES 10ns 

Input and Output timing reference level .............000.2200-5 1.5V 

OUTPUT 1080 «255 ace ote e arate ae eta 8 ALE BOGS Ge ee eee ITTL Gate and C; =100pF 


(Including scope & Jig) 


@ READ CYCLE 


ee 
Read Cycle Time an ee ee 
Address Access Time riaa | - | 120 [ - | 130 | - | 200, 
Chip Selection (CS2) to Output tco | - | 1200 | - | 150 | - | 200 

Output Enable (OF) to Output Valid___| top | - | 60 | - | 70 | - | 100 ] 
Chip Selection (CS2) to Output in Low Z trz | 10 | - | 15 | -~ | 185 | - | 
Output Enable (OE) to OutputinLowZ | tonz | 5 | - | 5 | - | 5 | - | 
Chip Deselection (CS2) to Output inHighZ| tyz* | 0 | 40 | oO | so | 0 | 60. 
Output Disable (OE) to Output in High Z | tonz+| 0 | 40 | 0 | so | 0 | 60 | 
Output Hold from Address Change town {| 10 | - | 18 | - [| 15 | - | 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


Note) *: tyz and toyz define the time at which the output achieves the open circuit condition and are not referenced to 


output voltage levels. 
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HM66202 Series 


© Timing Waveform of Read Cycle"? 


tRC 
Address | | 
CS1n | | 


IZ. 


= WYK 


L\ 





S 
MEN 
SS 


Data Valid 


Notes) 1. WE is High for Read Cycle. 
2. CS,,, CS,,, CS,, and CS,, are used only for chip decoding. When one chip is selected, others are not selected. 
When one CSin pin is in Vz, level, other CSin pins must not be in Vz, level. N=1, 2, 3, 4. 





@ WRITE CYCLE 


ed HIN66202-15 ] 
| min | max | | min | max | | min =| max | 

Write Cycle Time twc | 120 | - | 150 | - | 200 | - | ns 
Chip Selection to End of Write ew BI ns 
Address Set Up Time pag 0 ee Oe Oe me 
“Address Valid to End of Writ Taw | 8s | - | 100 | - | m0 | - | ms 
Write Pulse Width Ee ee ee a a ee et 
cS, [waa | is | - | 1 | - | 13 | - [om 

Waite to Output in High Z Trwaz | 0 | 4 | 0 | 30 | 0 | 60 | os 
Data to Write Time Overlap tDW Oe eee 60) fn ee he MO ee od ns 
Data Hold from Write Time tDH ee a = eu te =e I ee Ole is ee <a ns 
Output Disable (OE) to Output in High Z tOHZ | oo | 40 | o | so {| 0 | 60 | ns 
Output Active from End of Write tow Pe AO ee Oe | ns 
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HM66202 Series 





© Timing Waveform of Write Cycle) (OE Clock) 


‘ee nnd. 





CSiv 
[10] 


© LLL Rg [on SSS SS 
2 UMM SSNS 


AY WEI 


Dout Noe Ne NEN 
Lily SW ie Se io A tow tb 


ae 
KX 


@ Timing Waveform of Write Cycle'?? (OE Low Fixed) 


CSin 
[10] 
/ 


CS2 


ie] 








| 
(8) 
eee A\/7V/\/ 
mt HID DID DID) —OO7—K 


= VY \/ 
. ook XXX 
Notes): 1. A write occurs during the overlap of a high CS, and a low WE. A write begins at the later transition of CS, 
going high or WE going low. A write ends at the earlier transition of CS, going low or WE going high. twp is 
measured from the beginning of write to the end of write. 
- tow is measured from CS, going high to the end of write. 
. tag is measured from the address valid to the beginning of write. 
. twrR is measured from the end of write to the address change. 
. During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs 
must not be applied. 
6. If CS, goes high simultaneously with WE going low or after WE going low, the outputs remain in high im- 
pedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
. Dout is the read data of next address. 
9. If CS, is high during this period, I/O pins are in the output state. Therefore, the input signals of opposite phase 
to the outputs must not be applied to them. 
10. CS,,, CS,,, CS,, and CS,, are used only for chip decoding. When one chip is selected, others are not selected. 
When one CS in pin is in Vz, level, other CSin pins must not be in Vz, level. N=1, 2, 3, 4. 


Oa & W PH 


co 
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HM66202 Series 





= PACKAGE OUTLINE (Dimensions in mm) 






39.60(40.64max ) 
















noo nnonn nnn) 


LAB 








(2 54max ) 
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HMGG2ZO0O2L Series 


NEW DESIGNS SHOULD USE 


HM62256, 32K x 8 SRAM 





32768-word X 8-bit High Density Static RAM Module 
FEATURES 

Industry Standard 30 pin DIP Mechanical Outline. 

Single +5V Supply. 

High speed: Fast Access Time 120ns/150ns/200ns max. 
Equal Access and Cycle Time. 

Completely Static RAM: No Clock or Timing 

Strobe Required. 

cs, lL: CS; 2s cs; 3, CS, 4 for Chip Decode. 

Low Power Standby and Low Power Operation; 
Standby: 40uW typ. Operation: 200mW typ. rei 
Common Data Input and Output, Three State 

Output. 

Directly TTL Compatible: All Input and Output. 





= PIN ARRANGEMENT 
# BLOCK DIAGRAM oe 


Ao~ Ar & 
CSun @ 

CS 

Csi & 

CS 
1/O1-1/08 € 
CSz ¢ 

WE 

OE 





(Top View) 





# TRUTH TABLE 


Mode WE 


ae 
Not Selected (Power Down) eae x Iss, [sp2 
pa write Cycle 
Notes) 1. X: Hor L 


2. CS,,,CS,,,CS,, and CS, , are chip decode use only. When one chip is selected, others are not selected. 


Current Ref. Cycle 


Write 
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= ABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating Unit 


Voltage on Any Pin Relative to GND mae —0.5* to 7 Vv 


Operating Temperature 


of 
S 
s 
(o>) 
oe 
— (o) 
ro) + 
~ 
°o 
o) 


Storage Temperature T stg —55 to +125 =C 
Temperature under Bias —10 to +85 °C 
Power Dissipation W 


*: —3.0V ( Pulse Width 5Ons ) 


= RECOMMENDED DC OPERATING CONDITIONS (7,=0 C to +70 °C) 









Parameter 


Supply Voltage 


Input High (logic 1) Voltage 
Input Low (logic 0) Voltage 


*:—3.0V (Pulse width 50ns) 


= DC AND OPERATING CHARACTERISTICS (7,=0 C to +70°C, Vec=5V+ 10%, GND=0V) 


Input Leakage Current aa Vin=GND to Voc | - | - | 2 [nA 


Output Leakage Current a Viz or OE=V yp, or WE=V 7, V1/9=GND i al i 
to Voc 


Operating Power Supply Current: DC icc |C82=Vityo=0mA | = 40 | 90 

Average Operating Current Icc1 |Min. cycle, duty-100%, I7;9=O0mA } - | 60 | 120 | mA 
Standby Power Supply Current (1) Speen Ee mA 
Standby Power Supply Cuarrent(3):DC| Igpo CUO sa UE ae eee EE ae MA 


Output Low Voltage VoL omer P= | = | 0.4 


*: Typical limits are at Voc=5.0V, T,=+25°C and specified loading 
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HM66202L Series 





® CAPACITANCE (7,=25 C, f=1.0 MHz) [1] 


Note) This parameter is sampled and not 100% tested. 


= AC CHARACTERISTICS (7,=0 C to +70 C, Vec=5.0V+ 10% unless otherwise noted) 
@ AC Test Conditions 


Input pulse levels 2... 0.0.00... 0 ee eee ee ee eee eee 0.8V to 2.4V 


Input rise.and fall times: cs ese eee we CEE EEA EE OO Ps Oe 10ns 
Input and Output timing reference level ............ 00000 eee 1.5V 
OUtpUt load 4-2 @ Hence eae aso a aed Ba) OR eG ee elas ITTL Gate and C; =100pF 


(Including scope & Jig). 


@ READ CYCLE 


HM66202L-12 HM66202L-15 HM66202L-20 
Parameter Symbol Uni 


| min | max | min | max | min | max | 
fesd Gyo Tin TS 
AadresAczess Tine 7 CO 
Chip Selection (CS2) to Output tco | - [| 120 | - | 150 | - | 200 ns 


Output Enable (OE) to Output Valid tOE | - | 60 | - | 70 | - | 100 ns 
Chip Selection (CS2) to Output in Low Z ftrz | 10 | - | a5 | - | 18 | - | ns 
Output Enable (OE) to Output in Low Z ee ns 
Chip Deselection (CS2) to Output in High Z |tuz* {| Oo | 40 | O | so | 0 | 60 | ns 
Output Disable (OE) to Output in High Z |tonz*| 0 | 40 {| O | so | 0 | 60 | ns 
Output Hold from Address Change ton | 10 | - | 15 | = | | - {| 15 | - | ns 


Note) *: tyz and toyz define the time at which the output achieves the open circuit condition and are not referenced to 


output voltage levels. 
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HM66202L Series 


® Timing Waveform of Read Cycle") 


tRC 


Address 
CSin 


[2] 
t 


= WW 


Dout 


\ 


MOY 


tHZ 


WML 


NE 


1 
Ls] 


a 
if 
| 


Data Valid 


Notes) 1. WE 1s High for Read Cycle. 
2. CS,,, CS,,, CS,, and CS,, are used only for chip decoding. When one chip is selected, others are not selected. 
When one CS; pin is in Vz level, other CSin pins must not be in Vzz level. N=1, 2, 3, 4. 


@ WRITE CYCLE 


ee [ome Ton 
max max 

Write Cycle Time twc Pea OF ee | 150 fee es al 200 yee ns 
Chip Selection to End of Write !tcw | 85 | - | 100 | - | 1200 [| - | ns 
Address Set Up Time as | Ol fe Ore Oa em 
“Address Valid to End of Writ raw | 85 | — | too | — | 120 | - | ms 
Write Pulse Width ewes NS 70 ol ae 90 N00 ets 
cs, [twe2 | 1s _|_- | 1s |_- | 1s [| - | os 

Write to Output in High Z | twHz | 0 | 40 | 0 | so | o {| 60 | ns 
Data to Write Time Overlap ea a ce eC ee (ee 
Output Disable (OE) to Output in High Z ltonz | 0 | 40 | 0 | so | o | 60 | ns 
Output Active from End of Write tow De (oe 10 ae ree ns 
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HM66202L Series 


® Timing Waveform of Write Cycle) (OE Clock) 


Address 





CS1x 
[10] 


CS2 


Dout 


Din 


twc 


ee 
Cee 
* CLR 7. 3S 
LULL LLLAL LLL L on aan NOOO 


TAA III 


SR ae Se 
Jf -f ff ff J {Dw tbH 


he ea! 
KO KX 





@ Timing Waveform of Write Cycle'*) (OE Low Fixed) 


C 


Se) 
C< 


Dout 


Din 


Notes): 1. 


nA & WY 


fo] 


10. 


256 


wc 


CSis 
{10] 





[8] 
Ne NN KA S\N 
LEAS I YB oY SY BY, ROKK 


OO a XxX 

JL 
A write occurs s during the overlap of a high CS, and a low WE A write begins at the later transition of CS, 
going high or WE going low A write ends at the earlier transition ot CS, going low or WE going high lwp 1s 
measured from the beginning of write to the end of write 
tcp is measured from CS, going high to the end of write. 
tag is measured from the address valid to the beginning of write 
twp is measured from the end of write to the address change 
During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the outputs 
must not be applied. 
If CS, goes high simultaneously with WE going low or after WE going low, the outputs remain in high im- 
pedance state. 
Dout is the same phase of the latest written data in this write cycle. 
Dout is the read data of next address. 
If CS, is high during this period, I/O pins are in the output state. Therefore, the input signals of opposite phase 
to the outputs must not be applied to them. 
CS... CSy55 CS,, and CS,, are used only for chip decoding. When one chip is selected, others are not selected. 
When one CSin pin isin Vz; level, other CS;n pins must not be in V-, level. N=1, 2, 3, 4. 
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HM66202L Series 





= LOW Vcc DATA RETENTION CHARACTERISTICS (T,=0 to +70°C) 


Vcc for Data Retention Vor | CS2$0.2V Ene ee V 
Data Retention Current Vcc=3.0V, CS2$0.2V, Vz, min= -0.3V aa 200* | uA 
ns 


Chip Deselect to Data Retention Time | ftcpr 
See Retention Waveform 
Operation Recovery Time ftR tre netotote 


* 80uA max. under the condition of T,=0 to +40°C 
** tpo=Read Cycle Time 





® Low Vec Data Retention Waveform 


Data Retention Mode 








CS2 


VaR — seins iia ictal, eas: cece’ a 


O.4V me ere ee ee ee 
CS2$0.2V 


= PACKAGE OUTLINE (Dimensions in mm) 


39 60/40 64max } 








14.99 
15 24 


0 20~0 36 


f 
# 
' 
ae 
“ 
] 
- 





























(2 54max ) 
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Hitachi America Ltd. 


HNMGG203 Series, 
HNMIGG2O03L Series 


HI-CMOS 1M STATIC RAM 128K x 8 BIT HIGH DENSITY 
131072 x 8 BIT HIGH DENSITY STATIC RAM MODULE 


mM FEATURES 


¢ High Density Industry Standard 32 Pin DIP Mounting 
4pcs of 256k Static RAM (SOP). 


Single +5V Supply. 
High speed: Fast Access Time 100ns/120ns/150ns max. 
Equal Access and Cycle Time. 


Completely Static RAM : No Clock or Timing Strobe Required. (DM-32) 
Low Power Standby and Low Power Operation; 
Standby : 40,.W typ. (L Type) 
Operation : 50mW type. (f = 1MHz) m@ PIN ARRANGEMENT 
¢ Common Data Input and Output, Three State Outputs. Top View 


Directly TTL Compatible: All Inputs and Outputs. 





lH FUNCTIONAL BLOCK DIAGRAM 


Ag-Aw © 
cs; © 
CS. © 
CS; © 
Cs, © 
VO, - Og . é 
WE ——O Vcc 
dE © ES ——© EKo 
[ RAM 
NO. 2 
a 
RAM 
NO. 4 





@ TRUTH TABLE 


Mode CS, 


Not Selected (Power Down) | *H 


of No 


High-Z 
pL | aw | ce |__—Reatd Cycle (1) ~ (3) 
pm | ee | Wrte Cycle 
Fe ke Write Cycle 2) 


X_ : Don’t Care (H or L), i = 1, 2, 3, 4 
* All chips are not selected. 
** CS,,CS), CS, and CS, pins are used for chip decoding. Only one chip should be selected. Two or more chips must not be selected at one time. 
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Input/Output Capacitance 





wle'\z rile< 

7 jf fe  |- 
° 
G 


HM66203-10/-12/-15, HM66203L-10/-12/-15 


@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating Unit 

-0.57 to +7 V 
0 to +70 

-55 to +125 a & 


-10 to +85 °C 


Voltage on Any Pin Relative to GND 


Operating Temperature 


= 


Storage Temperature 
Temperature Under Bias 
Power Dissipation 


F-3.0V (pulse width 50ns) 





m@ RECOMMENDED DC OPERATING CONDITIONS (T, = 0 to +70°C) 


type Unit Notes 


6.0 


min 
4.5 


Parameter Symbol 


< 
2 
so) 


Supply Voltage 
GND 


Input High (logic 1) Voltage 


*Pulse width: 5Ons 
DC: Vy min = -0.5V 


= ie 
7 = 
N 


i) 
oe 


Input Low (logic 0) Voltage -3.0* 


lm DC AND OPERATING CHARACTERISTICS (T, = 0°C to +70°C) Vec = 5V + 10%, GND = OV) 


HM66203/L 
Parameter Symbol ~10/-12/-15 Unit 


Test Conditions Notes 











Output Low Voltage 


low. =2.1mA 


Jon = 1.0mA 


N 


S 
a 


oma ye) sow 

input alone Caen ina | — 1 — 121 oA vis = GND 0 Vee 
Output Leakage Current thol | — | — | 2. | aA [CS = Visor OE = Vin. Vio = GNDtoVec| (2) 
alle ae e ne |= | 10 | 2s | mA | CSN = Vi, yo = OmA (3) 

ae ee ee -10 
aes a ceed Power lec | — | 37 | 80 | mA | min. cycle duty = 100%, Io = O0mA -12 
u urrent 
Average Opcrating Power loc? 15 a CSN = Viz. Vin = Vcc. Vit = OV, (3) 
Supply Current (2) Ivo = OmA, f = IMHz 

1/0 

Standby Power Supply I | — | 8 | —— HM66203L 
Current (1): DC “eh ey HM66203 


el 

ran) aN 
Sit 

wn 

a 

IA 

< 

QO 

‘o) 

© 

N 

< 


Output High Voltage Vou 


NOTES: 

1. Typical values are at Vec = 5.0V, T, = +25°C and specified loading. 

2. CSn, All chips are not selected. 

3. CSN pins are used for chip decoding. Only one chip should be selected. Two or more chips must not be sclected at one time. 


M CAPACITANCE (T, = 25°C, f = 1.0 MHz) (1) 


Parameter Symbol | min | typ max Notes 


NOTE. 


1 This parameter 1s sampled and not 100% tested. 
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HM66203-10/—12/-15, HM66203L—10/-12/~15 


mM AC CHARACTERISTICS (T,, = 0°C to +70°C, Vcc = 5.0V + 10% unless otherwise noted) 


e AC TEST CONDITIONS 
e Input pulse levels: 0.8V to 2.4V 
e Input rise and fall times: 5ns 
e Input and Output timing reference level: 1.5V 
¢ Output load: 1 TTL Gate and CL = 100pF (Including scope & jig) 


M READ CYCLE 


p bot HM66203 L/- 10 HM66203 L/-12 HM66203 L/-15 Unit 
dramecter sym 10) ni 


a aes 
Chip Sclect Access Time See ee ee ns 
Output Enable to Output Valid Pa ie ee ee oe 
Output Hold from Address Change eae eS eee ee SSS ns 
Chip Sclection to Output in Low Z be Wtiae PIG eee AO, ye A eet ns 
Output Enable to Output in Low Z Doig ts Sy ee. is. ey eee a ee ae NSa 
Chip Deselection to Output in High Z tz | oO | — | o | 4 | 0 | 50, ns 
Output Disable to Output in High Z Mog 0 a Ok we ee eo 


¢ Timing Waveform of Read Cycle No. 1 (2) 


tre 


aac a mat 


AA LLELLLLLLLLL 


— toe 
toLz 


aan Ti TTT 


ince poe 
o Z me 
Dout (XK DataValid = YAMS 


A Data Valid ( Data valid = KO 


¢ Timing Waveform of Read Cycle No. 2 (1) (2) (3) (5) 


Dout 
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¢ Timing Waveform of Read Cycle No. 3 (2) (4) (5) 


CSN (1) 





Dout 


NOTES: 

1. CSI, CS2, CS3 and CS4 pins are used for chip decoding. 
Only one chip should be selected. 
Two or more chips must not be selected at one time. 

2. WE is high for read cycle. 


™@ AC CHARACTERISTICS (Cont’d.) 
¢ WRITE CYCLE 


HM66203-10/-12/-15, HM66203L-10/-12/—15 


Data Valid 





3. Device is continuously selected, CSN = Vi, . 
4. Address should be valid prior to or coincident with CSN transition low. 
5. OE = Vit: 


HM66203 L/-10 | HM66203 I/-12 


HM66203 L/-15 


Parameter Unit 
[win [ox] min] ex [in [ma 
Chip Selection to End of Write | tw | 9 | — | too | — | 120 | — | os 
Address Valid to End of Write we | 90 | oo | 0 ns 
Address Set Up Time tas Le On a Hi Oe ee Oe dee ns 
Write Recovery Time twr HOC ee. Or ee | Oe ee ns 
Data to Write Time Overlap ce ee ee See 
Data Hold from Write Time Pipi. 0 (h ee a OF ee Oa ee ns 
Output Disable to Output in High Z tow, | 0 | 35 | 0 | 40 | 0 | 50 | ns 
Output Active from End of Write oie AG — 28 lesen oe cee ee 2 ee ns 
¢ Timing Waveform of Write Cycle (1) (OE Clock) 
twc 
twa(3) 


= PLLLLLS 


CLLLLAN LLL ° 


AAAAAAN 


SN) JETT IST] 
WE WAAAY 
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HM66203-10/—12/-15, HM66203L-10/-12/-15 ——_—______________—_—__--_____"'—. wn 
* Timing Waveform of Write Cycle (2) (6) (OE Low Fixed) 
twc 


Address 









csv) \AAAAAAAAN ALL LLL LLL LL 


WE AAS 


tas toH 
tWHz(4) tow 
(7) (8) 
Dout VNANNNVVNVNVANVNVAVNVAVAVV AVY VY f Vill / 
PLS LE LE LEE L LP ELE LS \____AVLAA_\_\ 
tow tDH(9) 
(9) 
Din 
NOTES: 


. CS,, CS;, CS; and CS, pins are used for chip decoding. Only one chip should be selected. Two or more chips must not be selected at one time. 
. A write occurs during the overlap (twp) of a low CSN and a low WE. 





. twr is measured from the carlicr of CSN or WE going high to the end or write cycle. 
. During this period, I/O pins are in the output state. The input signals out of phase must not be applicd. 
. If the CSN Tow transition occurs simultancously with the WE low transition or after the WE low transition, output remain in a high impedance state. 
. OE is continuously low. (OE = Vj) 
D,, Should be held in phase of the written data during this write cycle. 
. Dout 1s the read data of next address. 
. If CSN is low during this period, I/O pins are in the output state. The input signals which are opposite to the output level should not be applied to I/O pins. 


ce cn HD nA fh WN = 


M@ LOW Vcc DATA RETENTION CHARACTERISTICS (T, = 0°C to +70°C) 


Pe ee ee See Retention Waveform 


NOTES: 
1 tac = Read Cycle Time. 
2. CSn: All chips are not sclected. 


¢ Low Voc Data Retention Waveform 
Data Retention Mode 


Vec 
AN Si Ne ea ee 4.5V 
tcpr tr 
ON = fe NSS See Sa SS SS eS Sf ee — — 2.2V 
VDR VDR = 2.0V 
ee GSn = Vec—0.2V 
SSN CSn cc—0.2 
OV eS ee ee ov 
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HM66203-10/-12/-15, HM66203L-10/-12/-15 


mM OUTLINE 


42.00 (43.18 max.) 


o 


o° ~ 15° 


15.24 








1.95 _plitl, 1.02 
: (2.54 max.) Bae sce 
' .35 ~ 0. it 
=a a SLA Unit : mm 
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HNiG6G204 Series, 
HMG6G204L Series 


HI-CMOS 1M STATIC RAM 128K x 8 BIT HIGH DENSITY 
128K x 8 BIT HIGH DENSITY STATIC RAM MODULE 


@ DESCRIPTION 


The HM66204 is a high density 1M-bit static RAM module 
consisting of 4 pieces of HM62256FP/LFP products (SOP type 
256K static RAM) and a HD74HC138FP equivalent product (SOP 
type CMOS decoder logic). 

The outline of the HM66204 is the standard 600 mil width 32 
Pin dual-in-line package. Its pin arrangement is completely 
compatible with the 1M-bit monolithic static RAM. 

The HM66204 offers the features of low power and high speed 
by using high speed CMOS devices. And, the HM66204 makes 
high density mounting possible with no surface mount 
technology. 

These features make the HM66204 ideally suited for high 
density compacted memory systems. 












PIN ARRANGEMENT 
Top View 


M@ FEATURES 


¢ High Density 32 Pin DIP Mounting 4 pcs. of 256K Static RAM 
(SOP) 

Single + 5V Supply. 

High speed: Fast Access Time 120ns/150ns max. 

e Equal Access and Cycle Time. 

Completely Static RAM : No Clock or Timing Strobe Required. 


Low Power Standby and Low Power Operation; 
Standby : 40uW typ. (L Type) 
Operation : 50mW type. (f = 1MHz) 
« Common Data Input and Output, three state outputs. 
¢ Directly TTL Compatible: All Inputs and Outputs. 
e¢ Pin compatible with 1M monolithic static RAM 
¢ Capable of battery backup operation (L series) 


Package 





HM66204- 12 
HM66204-15 


HM66204L- 12 
HM66204L- 15 


600 mil 
32 Pin DIP 





M@ FUNCTIONAL BLOCK DIAGRAM 
AO - A14 


A15 


A16 Decoder 
cs 


eo 


101-108 
WE 
OE 
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HM66204-12/-15, HM66204L-12/-15 
@ TRUTH TABLE 


Mode cs WE OE 1/0 Note 
Not Selected (Power Down) Palencia eee 
Read cra Sale a eo "lee Read Cycle (1)-(3) 
Wane Hs Wge es dete te adel = Dies | Icec Write Cycle (1) 
pepe Pe | my 


Write Cycle (2) 


— 
rot 
~ 
‘4 


Note: X = Don't Care (H or L) 


@ ABSOLUTE MAXIMUM RATINGS 


litem Symbol Ratings Unit 
-0.5 to +7.0 V 
0 to +70 i & 

-55 to +125 “C 


-10 to +85 a & 


Voltage on Any Pin Relative to Vsg 


— 


Opcrating Temperature Range 
Storage Temperature Range ti 


Storage Temperature Range Under Bias 


Power Dissipation 


M@ ELECTRICAL CHARACTERISTICS 
¢ RECOMMENDED DC OPERATING CONDITIONS (T,, = 0 to +70°C) 


Parameter Symbol Min Typ Max Notes 
Vv 4.5 5.0 
stipules: co | 45 | 5.0 


ee aa ee = 
Input High (logic 1) Voltage eee oe Ais. Aw, CS 
ae 


Others except Ajs. Ay. CS 
Input Low (logic 0) Voltage Vib 


™ DC AND OPERATING CHARACTERISTICS (T, = 0 to +70°C), Vcc = 5V+ 10%, Vss = OV) 


nit Test Conditions Notes 


IN = Vss to Vee 


S = Viy or OE = Vin, Vio = Vs to Voc 


ec 


Parameter Symbol 


Input Leakage Current 
Output Leakage Current 


Ss ViL- Ivo = OmA 


-12 
mA | min. cycle duty = 100%, Ijjo = OMA - 


CS = Vit. Vin = Voc: Vit = OV, 
vo = OmA, f = [MHz 


Operating Power 
Supply Current: DC 





Average Opcrating Power 
Supply Current (1) 






Avcrage Opcrating Power 
Supply Current (2) 


—) >i os 
oe ae aS 2 irr 
>l|Fri>| > > | >| > 


Standby Power Supply Current: DC 


Standby Power Supply 
Current (1): DC 


= Vcc - 0.2V, Ais, Aw = Vcc -0.2V HM66204L 
or Ais: Aw < 0.2V HM66204 


lon = 1.0mA 


Ispi 





Output Low Voltage 


oe) Be) Q Q 5 
= | N _ bala 


*Typical valucs are at Veo = 5.0V, T, = +25°C and specified loading. 


Output High Voltage 


M@ CAPACITANCE (T, = 25°C, f = 1 MHz) 


Text Conditions 
5 lw YIN = UY 
0 | pF 


Vio = OV 


Parameter Symbol 


<S 


Input Capacitance 


O 
Zz 


Input/Output Capacitance Cro 


NOTE: 
1. This parameter ts sampled and not 100% tested. 
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HM66204-12/-15, HM66204L~12/-15 


m@ AC CHARACTERISTICS (T,, = 0 to +70°C, Vcc = 5V + 10% unless otherwise noted) 


e AC TEST CONDITIONS 
— Input pulse levels: 0.8V to 4.0V.............04. CS, Ais, Aig 
0.8V to 2.4V . Other pin except CS, Ajs, Aig 
— Input rise and fall times: 5ns 
— Input and Output timing reference level: 1.5V 
— Output load: 1 TTL Gate and CL = 100 pF (including scope & jig) 


M@ READ CYCLE 


HM66204 L/-12_ | HM66204 L/-I5 | 
nl 
Read Cycle Time tec | 120 | — | 150 


Address Access Time AA 


Parameter Symbol 


= 
= 
= 


ns 


vs 
—) 


ns 


wr 
an) 


Chip Select Access Time tacs ns 


Output Enable to Output Valid OE ns 


Output Hold from Address Change ns 


tou 
Chip Selection to Output in Low Z 


ns 
Output Enable to Output in Low Z toL7, ns 


Chip Descelection to Output in High Z tcHz ns 


Ww 
© 


ns 


~) 


o 
fe 
Oo 
w 
© 


Output Disable to Output in High Z 


« Read Cycle Timing No. 1 (1) 


« TY yaaa 






” 


LULL LRLL LLL 


es Res 


tacs 
tcLz— 


an 
Dout | XK ___Datavaid = 
e Read Cycle Timing No. 2 (1) (2) (4) 


Address 





Dour — KXKOQOOOOR staves 
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HM66204-12/-15, HM66204L—12/—15 






CS 

tcLz 
Dout XXX XXX) Data Valid 
NOTES: 


1) WE is high tor read cycle. 
Device 1s continuously selected, CS = Vy. 





2 
3) Address should be valid priot to or coincident with CS transitton low. 
+. OF = Vy, 


M@ WRITE CYCLE 


max max 
Write Cycle Time ie a ae ns 
Clup Selection to End of Write lew A100 1 se DO eee. 3 ns 
Address Valid to End of Write ae See ae eS 
Address Set Up Time Fae eer Ar ae = | ns 
Write Pulse Width ies Or ee fe Or. | ns 
Write Recovery Time tae. Oeil ed oe ee ns 
Write to Output in High Z aoe Sa ns 
Data to Write Time Overlap ise: of SO TP 60: ns 
Data Hold from Write Time ake ee ns 
Output Disable to Output in High Z Sas a Se ns 
Output Active from End of Write | iy oe Pee | ns 
e Write Cycle Timing No. 1 (OE Clock) 
twc 


cs a NVRURRRULY 
Se AAA pL TTT) 


i 


tonz (3) twp (1) 






ba | 
TTT TIT TT TTI TT TTT 


tow toH 


Din 
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HM66204-12/-15, HM66204L-12/-15 
¢ Write Cycle Timing No. 2 (5) (OE Low Fixed) 
twc 


Address 









O 
n 


AAA ELLIE LL LL LL LL 


He | AAAS 


tas ton 
tWHZ(3) tow 
(6) (7) 
Dati VAAAAAN VAAN NANA AAA AAA AA | 7 a, 
CLLLLLLLLLLLL LLL LLL LL LS LAAN NAA 
tow tDH(8) 
Din 
NOTES: 
1. A write occurs during the overlap (twp) of a low CS and a low WE : 


2. twe is measured from the carlier of CS or WE going high to the end or write cycle 

3. During this period, 1/O pins ate in the output state. 
The input signals out of phase must not be applied. 

4. If the CS low transition occurs simultancously with the WE low transition or after the WE low transition, output 
remain in a high impedance state. 

5. OE is continuously low. (OE = V4) 

6. Dout should be held in phase of the written data during this write cycle 

7. Dout is the read data of next address. 

8. If CS is low during this period, 1/O pins are in the output state. The input signals which are opposite to the output 
level should not be applied to I/O pins. 


lm Low Vcc DATA RETENTION CHARACTERISTICS (T, = 0°C to +70°C) 


Parameter Symbol ee ee Test Conditions 
; : Ls See Retention Waveform 


NOTE: 
I. tac = Read Cycle Time. 


ww 


¢ Low Vcc Data Retention Waveform 
Data Retention Mode 


Vec 
AN See ee ee ee SS eee 4.5V 
tcor tr 
OO et fae Noe a eee ae ee ——2.2V 
VDR = 2.0V 
wa CS = Vec-0.2V 
cS | cc 
OV ss Se ee Se ee ov 
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m@ PACKAGE DIMENSIONS 















0.100 min. 
2.54 min. 








= 
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HM66204-12/-15, HM66204L-12/-15 





0.008 ~ 0.014 


"0.20 ~ 0.36 Ve 


—>|<—— 0° ~ 15° > |-" 





| 0.600 
<—_—— 15.24 ——>| 





: 








in 
ig 
0.303 
7.70 
0.015 min. 
0.038 min. 
0.35 max. 
8 89 max 


—> 


_ inch 
mm 
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MOS PSEUDO STATIC RAM 
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HMG525G6GAP Series, 
HMGS25GASP Series 


32768-word X 8-bit High Speed Pseudo Static RAM HM65256AP Series 


=» FEATURES 
@ Single 5V (10%) 
© High Speed 
Access Time 
CE Access Time ........... 000 eee eee 120/150/200ns 
Address Access Time ..........00.000 eee 60/75/100ns 
(in static column mode) 
Cycle Time 
Random Read/Write Cycle Time ......... 190/235/310ns 
Static Column Mode Cycle Time ........... 65/80/105ns 
Low Power 
175mW typ. Active. 
All inputs and outputs TTL compatible 
Static Column Mode Capability 
Non Multiplexed Address 
256 Refresh Cycles (4ms) 
Refresh Functions 
Address Refresh 
Automatic Refresh 
Self Refresh (DP-28N) 
Hidden Refresh 





= BLOCK DIAGRAM =» PIN ARRANGEMENT 








Address 
Latch 
Control 


Memoy Matrix 
(256 X 128) x8 


















Ar © 


te 














VOo 
HHL HE: Data 
1/016 ait 
ceo—t Hf Tiers Rite Go| 
OE @ Read Write Control 
WEO 


(Top View) 
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HM65256AP Series, HMG5256ASP Series 





= TRUTH TABLE 


[| ian 2 [wit 
ign 2 


L X Low Z Hidden Output Buffers must keep Low Impedance State in 
Refresh | previous Precharge Cycle. 


Auto- : ; 
: Output Buffers must turn off in previous Precharge 
X X High Z | matic : : P 6 
Refresh ycle, 


High Z Sch CE Pulse Width > 300p sec. 
X 


E2ESE2 
# ABSOLUTE MAXIMUM RATINGS 


Item [Symbol Ratings Unit 
Voltage on any pin relative to Vgg ~1.0 to +7.0 V 


Power Dissipation T 


Operating Temperature 0 to +70 °C + 
Storage Temperature ~—55 to +125 °C 
Temperature under Bias —10 to +85 “Cc 


# RECOMMENDED DC OPERATING CONDITIONS (7, =0 to +70°C) 


Notes 


al 
tr 


Seine 


Once Dout Buffers turn off, Output Buffers remain 
in High Impedance State. 


~” 
3 
Ss 
° 
rnc 








Supply Voltage 


Input Voltage 





= DC ELECTRICAL CHARACTERISTICS (Vcec=5V +£10%, Tz =0 to +70°C) 


Operating Power Supply Current Icc] a /0 ~ ae p= fas | mA 
cyc = : 
Standby Power Supply Current IsB1 CE = V7zy, OE = Vin eas a ee a mA 
Standby Power Supply Current Isp? oa ‘oe Z re | os | oe | mA 
Operating Power Supply Current in a 
Self Refresh Mode 102) SE VIE se 
oe iors | | - |» | 
in = 
Vi IoL = 2.1 mA V 
Output Voltage OL ae ae 
Tou = ~1 mA ee ae ee 
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HM65256AP Series, HM65256ASP Series 





@ AC CHARACTERISTICS (Vcc = 5V + 10%, T, =0 to +70°C) 


@ AC TEST CONDITIONS 
O Input Pulse Levels .. . 0.4 to 2.4V © Input Timing Reference Levels ...0.8V, 2.2V 
O Input Rise and Fall Times... 5 ns © Output Timing Reference Levels... Vou = 2.0V, 
VoL =0.8V 
O Qutput Load... 1TTL Gate and C, = 100pF 
@ READ AND WRITE MODE (including jig and scope) 


Random Read or Write Cycle Time eo eee ae 

Read Modify Write Cycle Time | trwc | 265 | - | 325 | - | 425 | - | ns | 

Chip Enable Access Time | tcea | - | 120] - | 150] - | 200] ns | 
Address Access Time | tag | - | 60] - | 75| - | 100] ns | 

Output Enable Access Time toga | - | 50] - | 60] - | 75] ns | 

Output Buffer Turn-off Delay | torr | 5 | 20; 5 | 25{ 5 | 35] ns | (1) 
Chip Enable Pulse Width | tce | 120 | 10000] 150 | 10000] 200 | 10000] ns | 

Chip Enable Precharge Time 


Address Set-up Time ‘AS PAO ee | 
Row Address Hold Time tRAH fe BOG: tee | 
Column Address Hold Time tCAH 120 | - | 150 | - | 200 | - | ns | 
Column Address Hold Time from taH poof - | of - | of - | as 
CE going High 
~ Static Mode Read or Write Cycle Time | trsc | 65 | - | 
ies 20cIE 


Read Command Set-up Time | of - | eek eee | 
Read Command Hold Time Cas ee 
Output Enable Setup Time Re ee ee ee 


ie oe I se, 
Output Hold Time from Column t 5 5 
Address On 


Write Command Set-up Time | twos | 0 | 
a 


Write Command Hold Time 
Write Command Pulse Width twp 


Write Command to Chip Enable Lead ; 45 
Time WCL 
Column Address Set-up Time for Write tasw | 0 | - | 


Write Command to Column Address t 45 
Lead Time WAL 
Data In Set-up Time (Ds Oe 


pms 
Output Enable to Data In Delay Time Sak eases (4) 


Data In Floating to Output Enable 


Transition Time (Rise and Fall) | 50 | | 50]; 3 { so} 3] so} ns | (7) 
Refresh Command Hold Time ae | 25 {| - {| 30] - | 


Chip Enable Pulse Width for Self 
Refresh Acs esr een 


(to be continued) 
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HM65256AP Series, HM65256ASP Series 


HM65256A-12 | HM65256A-15 |HM65256A-20| | 
= ee min Tmax [min [max [min oe ieee 


Chip Enable Pre-charge Time after 
ae for | m| [me] - [om | — 
a de 


Notes: 


256 

1. toFF (max) defines the time at which the output achieves the open circuit condition. 

2. Write starts with the later of CE or WE going low (exept during a refresh cycle). 

3. If the first write pulse is applied within tcg (min), the second write pulse must be applied after tcf (min). 

4. If input signals of opposite phase to the outputs are applied in write cycle, OE must disable output buffers prior 
to applying data to the device and data inputs must be floating prior to OE turning on output buffers. 

5. Once OE goes high and output buffers turn off in precharge cycle, automatic refresh cycle can start. Output 
buffers remain in high impedance state in automatic refresh cycle. 

6. Output buffers are in high impedance state, and not controlled by OE in self refresh mode. 

7. Vyy (min) and Vzz, (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between Vyyy and V7,. 


@ READ CYCLE IRC 


: aa 
fe 
we DOO km 


ay ' OOOO ODIO IDOI IKK 





1 ra CU SO OT 
me 000.0, |B 9,000.0 


Lemna 


WE ee, SRR 


ICEA 


« WO _ 


Ds aa ae XXKAM dao 


@ EARLY WRITE CYCLE?! 


S| OY) Camm OQ YOO IOI AID 
: I ae a ke es 


tas 
panna 
Sddess YXXe || KXXX 


torr (1) 








(WH 
twcs 


WE ees 


logs (Cop 


oF _ 


torr (1) 


\_ A A AE AE SF RES A ES OE a ER EY 
Dout ES Nok 
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HM65256AP Series, HM65256ASP Series 


@ LATE WRITE CYCLE’) | ” 


: —— 
CE 


CC AE CCCI 


a a] 








tas 
aasiora ee 
oy 00,0, ® OX 
twee 
a 
WE aaa 


toes 


. ARAN ae 


torr (1) 
\ \ 3 I\/N/IN\/\L 
Dout TT 


V/\/A\/ VF 
@ READ MODIFY WRITE CYCLE’?! 


{RWC 
tc 


“As | 


ee! a KKK KKK KKK KKK KKK KX KK 


tp 
ee | 





tas 
PAD 
os 00,0, Sa 


iRcs 


KX 





lWAL 
twcL 


TIL | 


aE L//, — \\\\\\\4N 4 


<= 
io 


(4) 
topo tps tonw 


= SEES <cct) 


@ STATIC COLUMN MODE READ CYCLE 


{RC 


= 3p Sqm 


tau 
eee acre | eA a 
oo m0 .0 0.0, Gi GER GEN I 900.00 


| eS oe 
LAS 


| | 
wr /[L/ iz ae SR 


oF LL L/ 
tore (1) 
ERS. ff Y Vf Vald ‘ (’ Vahd 
Data Out /\ Data Out 


ff _/ \/ Valid 
Dou 7ii1i4 NANA’ { KY) {tation _D 
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HM65256AP Series, HM65256ASP Series 


@ STATIC COLUMN MODE WRITE CYCLE?!) 


(CE tp 


we XD CSc 
eee eee ee 


\o~ V7 


Address \J\/\/ 
aa) OK _| 





Pos ee 
Re eM | | XXX 


. {Sezer ae 
ie ! 

: Te ANRARRUUNNAN Me i 

: oe eee poe 
Se omensntns 


Dout / / ¥ Ne eee ok ee ZN 
e HIDDEN REFRESH CYCLE 


EF 


= OO SI SrecLeeC COON RECUR 








me fas 
ee KO | ee XXXKKKK 


{RCs 
=a 


SRNR 
{//] 


topeil! 


Read Cicle Refresh Cvcle 


@ AUTOMATIC REFRESH CYCLE") 






Dout 


Dout 


@ SELF REFRESH CYCLE®! 


(cer {rp 
cE ep EE ene, Oe 
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HM65256AP Series, HM65256ASP Series 


® Capacitance (7,,= 25°C, f = 1MHz) 
[OP Coasts — Gyo = | =} 7} F | Puo=0¥ 


Note) These parameters are not 100% tested. 
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HMG5256BP Series, 
HMGS5256BSP Series, 
HMG5256BFP Series 


32768-word X 8-bit High Speed Pseudo Static RAM HM65256BP Series 


® FEATURES 

@ Single 5V (+10%) 

@ High Speed 

Access Time 

CE Access Time ..............0-. 120/150/200ns 
Address Access Time..............00% 60/75/100ns 
(in Static Column Mode) 

Cycle Time 

Random Read/Write Cycle Time ....... 190/235/310ns HM65256BSP Series 
Static Column Mode Cycle Time ......... 65/80/105ns 
Low Power 

175mW typ. Active. 

All inputs and outputs TTL compatible 

Static Column Mode Capability 

Non Multiplexed Address 

256 Refresh Cycles (4ms) 

Refresh Functions (DP-28N) 
Address Refresh HM65256BFP Series 
Automatic Refresh 
Self Refresh 





= BLOCK DIAGRAM 


Address Memory Matrix 
Latch (256 x 128) x8 


(FP-28D) 
# PIN ARRANGEMENT 





il Column I/O 
Data 


Control Column Decode: 
R ng 


Timing Pulse Gen 
ii Read Write Control 





(Top View) 
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HM65256BP Series, HM65256BSP Series, HM65256BFP Series 


@ TRUTH TABLE 


CE 
L 


my opeie 


1/O Pin mode 
pH | H [Hienz | - 

Refresh 
| Ho] x | Hichz | Standby 


= ABSOLUTE MAXIMUM RATINGS 


Terminal Voltage with Respect to Vgg 


T stg 


Storage Temperature 


Storage Temperature Under Bias —10 to +85 








Supply Voltage 


Input Voltage 


Symbol 
Ve 


i: 







Vss 
Ving 












Unit 


°C 
i © 
i 


@ DC ELECTRICAL CHARACTERISTICS (7, = 0 to +70°C, Voc = 5V £10%) 
Parameter Symbol Test Conditions | min. | typ. | max. | Unit 
Operating Power T1j90=9 
I : 
Supply Current teye = min. mA 
Standby Power F CE = Viz 
Supply Current aide OE = Viz mS 
Operating Power Supply I 
Current in Self Refresh Mode eee ms 
Input Leakage Voc =5.5V | 
Ty ae pA 
Current Vin = Vgg to Voc 
Output Leakage OE = Vizz 
C Ito _ uA 
urrent Vio = Vssto Vcc 
aes valans Toy = 2.1 mA | ~ | - [os] v 
[You [fon=-tmA sit 24 | - | - LV 
@ CAPACITANCE 
Item Test Conditions typ. | max. Unit 
Input Capacitance Cin Vin = OV Se ae pF 
Input/Output Capacitance Cro Vijo= OV ree le pF 
Note) This Parameter is sampled and not 100% tested. 
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HM65256BP Series, HM65256BSP Series, HM65256BFP Series 


@ Electical Characteristics and Recommended AC Operating Conditions (7, = 0 to +70°C, Veg = 5V +10%) 
@ AC Test Conditions 





ns 


Column Address Hold Time 150 
Column Address Hold Time from CE going High po - [| 0 | 


lS 
ns 


Input Pulse Levels. .............. 00005 2.4V,0.4V 
Input Rise and Fall Times ................... 5ns 
Timing Measurement Level .............. 2.2V,0.8V 
Reference Level ........... Von =2.0V, Vo, =0.8V 
Output Load 6b ee wae ee 1 TTL and 100pF 
OT ean [au I in max. aera ee 
Radom Read or Write Cycle Time en ee ns 
Static Column Mode Read or Write Cycle Time 65 | - | 80 {| - | 105 | - [ns 
Chip Enable Access Time - | 120 | - | 150 | - | 200 | ns 
Address Access Time taa | - | 60 | - | 75 | - | 100 | ns 
Output Enable Access Time itopa | - | 50 | - {| 60 | - | 75 | ns 
Chip Disable to Output in High Z itenz | - | 25 | - | 30 | - | 35 | ns 
Chip Enable to Output in Low Z lterez | 30 | - | 35 | - | 40 | - [ns 
Output Enable to Output in Low Z ftorz | 10 | - | 10 | - | 10 | - | ns 
Output Disable to Output in High Z itonz | - | 25 - | 30 | - | 35 [ns 
Chip Enable Pulse Width tcr | 120n | = 4m{ = 150n | = 4m | 200n | 4m] 
Chip Enable Precharge Time itp =| — 60 | 100 | - {ns 
Address Set-up Time tas tH | 0 | ns 
Row Address Hold Time ‘tran | 20 | - | 25 | | 630 | = ns 
200 [= 
a ae 
ears ae ee 


Read Command Set-up Time ae eee 








Read Command Hold Time ete r 
Output Enable Hold Time ftowe | 0 | - | 0] - | 0] — Ja 
Output Enable to Chip Enable Delay Time | of - | oO | = |ns 
Output Hold Time from Column Address iton =6{| 65 [| ve hd] US] UK Tt ns 
Write Command Pulse Width | 25 | - | 30 | - | 35 | - Jans 
Chip Enable to End of Write que iso | - | 200 | - [ns 
Column Address Set-up Time itasw | 0 a tee ns 
Column Address Hold Time after Write ltanw | 0 | - | | - [| 0 | - |ns 
Data Valid to End of Write | 20 | - | 2 | - | 30 | - Jans 
Data In Hold Time for Write toy | O | - | i ea ae ns 
Output Active from End of Write Hou} ns 
Write to Output in High Z oe A Oe 
Transition Time (Rise and Fall) ltr | 3 | so | 3 | so {| 3 | 50 | ns 
Refresh Command Delay Time trrp | 60 | - | 75 | - | 100 | - [ns 
Refresh Precharge Time (eis oe eee 
See Command Pulse Width for Automatic ae 80 80 |10000 | 80 |10000 fe 
Automatic Refresh Cycle Time et 235 | = | 310 | - | ns 
Refresh Command Pulse Width for Self Refresh ltpag |10000 | - | 10000 | - {10000 es ns 
Refresh Reset Time for Self Refresh ters Ee eel 235 | —- | 310 | - | ns 
Refresh Period i 
Notes: 


(1) toyz. tong and twzyz define the time at which the output achieves the open circuit conditions. 
(2) terz>to Lz and tow are sampled under the condition of t7=5Sns, and not 100% tested. 
(3) A write occurs during the overlap of a low CE and low WE. 

(4) If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state. 
(5) If input signals of opposite phase to the outputs are applied in write cycle, OE or WE must disable output buffers 
prior to applying data to the device and data inputs must be floating prior to OE or WE turning on output buffers. 

(6) Vzyy (min) and Vj, (max) are reference levels for measuring timing of input signals. Also, transition times are meas- 
ured between Vy, and Vj,. 
(7) An initial pause of 100us is required after power-up followed by a minimum of 8 initialization cycles. 
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HM65256BP Series, HM65256BSP Series, HM65256BFP Series 


s TIMING WAVEFORMS 
© Reed Cycle No. 1 (CE controlled) 


tre 


tce tp 


CE. en 


tAs fe 
Address ! OX 


pana 
Ay~Ar_ XY) Li OX XA AK 


Fos coed 
pames ec AEE AED a ECE RMN) HERES 
Awa SOO [KK XXX 


ERCS tRCH 


wi ///f_ BAANINN 


pee a 
py 
V/V Y Valid 
Dou XXXXM Bato 


® Read Cycle No. 2 (GE controlled) 


ita RKHOK TT KRRKKKKKRX KKK ROCKER KKK 
e000 


tRCS tRCH 


we //// ANNAN 
SoS i 


a 7 


CAVA ARRRRRE. 
Dout —— XY {ate ou 





© HITACHI 
282 Hitachi America Ltd. © 2210 O’ Toole Avenue * San Jose, CA 95131 * (408) 435-8300 





HM65256EP Series, HM65256BSP Series, HM65256BFP Series 


© Write Cycle No. 1 (OE Clock) ie 
Address VY (xX) en | MAX (XXX X 





Ao~ A? XX /N 
taH 





tas 


a 
om 
1 OX 


rari DX 





tow taHy 
_ — aaa |C 


tocb 


o8 nt 


VA\/ VY VUV/V/// VV VW 





@ Write Cycle No. 2 (OE Ifow fix) 
RC 
tl 
pela XK 1K OOK 


~Ar AD KKK KKK KAKA AAA 


taH 


= 
//V/ 
moe 





tas 


Address\ A A/ 
Asm Ars KOA 


WE Sf 


Din ae = ~ 
(\ (\ 
pony es Ly ee 
MIVA ALIALIAAL/VS (IIIA 


aaa atataaraV alata ara® i UVVWVY VY 








Dout 
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HM65256BP Series, HM65256BSP Series, HM65256BFP Series 


e Static Column Mode Read Cycle 7 
tas : | 
Address \WAAA/ — CA AKA AA ARAAIPDDA KA AA ,AAAI AA, A,AA/ 
A0 ~A7 XXX) tf || 3 XK KKK KAKA XXX KA KK KAKA 
| aan er oa 


Arata KOR TTX 








a | ee | | IC 

we //// Ty NANAAN 

OE a. x ees 
eee ee ae 

Dout OX) ae OOM bite! our PO 


@ Static Column Mode Write Cycle 
{RC 


= | |]_—__—## _________ ps 


tas 





Peas Ee 
Add LAK PAK AAKAAJKA PAA, AA,AAA\ A y v, 
eat. O0¢ CIEE COCCCCCCCCOCOCOO COO CCO Cee COC4, 
| NE a LC 
Address \VAK;Z * a JV / 
AB~ Als KAM _| Mm t~—“C~C~CK KX 
LU] tAHW 


we mm 773 ; a 
% TTT SNNANNANNTNN' SE 
- eee 








tDH 


C Vahd Data In y Vahd Data In 
ey Ly 
NIAAA W/IVVIVLAAAS 


UVVV YW LV VVVV VV 


Din 


Dout 


@ Automatic Refresh Cycle 


Tt 
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HM65256BP Series, HM65256BSP Series, HM65256BFP Series 


e Self Refresh Cycle 





PELL TLL LLL A 
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HMG6G5256BLP Series, 
HMG5256BLSP Series, 
HMG525G6GBLFP Series 


32768-word X 8-bit High Speed Pseudo Static RAM HM65256BLP Series 


@ FEATURES 

@ Single 5V (410%) 

@ High Speed 

Access Time 

CE Access Time ............-000- 120/150/200ns 
Address Access Time... ..........000005 60/75/100ns 
(in Static Column Mode) 

Cycle Time (DP-28) 
Random Read/Write Cycle Time ....... 190/235/310ns HM65256BLSP Series 
Static Column Mode Cycle Time ......... 65/80/105ns 
Low Power 

175mW typ. Active. 

All inputs and outputs TTL compatible 

Static Column Mode Capability 

Non Multiplexed Address 

256 Refresh Cycles (4ms) 

Refresh Functions (DP-28N) 
Address Refresh HM65256BLFP Series 
Automatic Refresh 
Self Refresh 


@ BLOCK DIAGRAM 


Address Memory Matrix 
Latch (256 X 128) x8 


Control 





(FP-28D) 
= PIN ARRANGEMENT 


Input G Column 1/0 
Data 
Control 


8 Ll 
(x (\ 


& 





(Top View) 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


® TRUTH TABLE 





CE 1/O Pin mode 
a 
L a High Z = 

H x High Z Refresh 


= ABSOLUTE MAXIMUM RATINGS 


Item Rating Unit 


Terminal Voltage with Respect to Vgg —1.0 to +7.0 Vv 


<= 


Vr 
Power Dissipation Pr 
T. 


Operating Temperature opr 0 to +70 ° 
Storage Temperature Tstg -55 to +125 : 
Storage Temperature Under Bias -10 to +85 . 


® RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C) 


Oe 


— 
So 







Symbol 
V 

oat 
Vin 





Input Voltage 


= DC ELECTRICAL CHARACTERISTICS (7, = 0 to +70°C, Voc = 5V +10%) 


Parameter Symbol Test Conditions min. : 


- 
we 
cS 


Ol] jw wn 
Oo 


Operating Power I1j0=0 
cc! ayer 35 
Supply Current leyc = min 
Standby Power TsBi CE=Vi4,0E= Vin 


Supply Current Isp? CE=Vec-0.2V.0E=Vc-0.2V|  - | 
Operating Power Supply Icc2 CE=Vin, OF = Viz a 






Current in Self Refresh Mode 1¢¢3 CE=> Vcc- 0.2V,OES 0.2V 
Input Leakage Voc =5.5V 
Th ~10 
Current Vin = Vgs to Voc 
Output Leakage ] OE = Vix 
Current Lo Vio = Vss to Vcc 


fi 
Output Voltage OL ToL =21mA 
fel fe) Nie 


- om) 
S o| 
1) 


= CAPACITANCE 










Symbol Test Conditions 
eo | wore = Lt 


Note) This Parameter is sampled and not 100% tested. 






Input Capacitance 


ii 
= 


Input/Output Capacitance 
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Unit 
mA 


mA 
mA 


mA 
KA 


pA 


uA 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


® Electical Characteristics and Recommended AC Operating Conditions (7, = 0 to +70°C, Veg = 5V +10%) 
@ AC Test Conditions 


Input Pulse Levels.............0 0000s 2.4V,0.4V 
Input Rise and Fall Times ...............0.00- 5ns 
Timing Measurement Level.............. 2.2V,0.8V 
Reference Level ........... Von =2.0V, Vo, =0.8V 
OUtpUtLO8d 204g 4 oe Se es 1 TTL and 100pF 


HM652S56BL-12 | HM65256BL-15 | HM65256BL-20 


Item Symbo Unit 


i 


— 
wl an nN 
nm) o o 
re 3 
we w al wn wa 
Oo oO wl © ~ 
w 
Lo) 


om) 


i] 
Ww 
74) 


310 
105 


3 
na 


Radom Read or Write Cycle Time tre 

Static Column Mode Read or Write Cycle Time | trsc 
Chip Enable Access Time (CEA - 
Address Access Time taa 


nN 
wn 


ns 
ns 


N 


ns 


~ 
sn 


Output Enable Access Time tOEA 
Chip Disable to Output in High Z tCHZz 
Chip Enable to Output in Low Z 'CLZ 


ns 
ns 
ns 


we 
WN 


ee 
ftoza | = 
ffonz | 
ftezz | 30 
Output Enable to Output in Low Z ltorz | 10 | ns 
Output Disable to Output in High Z ltonz | - | 25 | - | 35 ns 
Chip Enable Pulse Width ltce | 120n | 4m|_ 150n | 200n s 
Chip Enable Precharge Time ip | 60 | - | 7%] - | 10, ns 
Adress Setup Time a A A 
Row Address Hold Time tran |. 20) = | 25 | ns 
Column Address Hold Time fate eft ns _ 
Column Address Hold Time from CE going High ae ea fo OF 1S 
Read Command Set-up Time Fo o= | 0 | Of = | ns 
Read Command Hold Time Ween. Oe. ns 
Output Enable Hold Time a aes ns 
Output Enable to Chip Enable Delay Time | - | ns 
Output Hold Time from Column Address ton | = | ns 
Write Command Pulse Width twp 25 | - | 3 ns 
Chip Enable to End of Write tow 12 i eos ns 


Column Address Set-up Time tasw ns 


Column Address Hold Time after Write 


Data Valid to End of Write 


ns 


— 
N MI] Ww 
iv) CO; oO] nan 


w 


ns 


N 
Ww a) 
io) oO] 


Data In Hold Time for Write tpH ns 
Output Active from End of Write Ow ns 
Write to Output in High Z twuz 35 | ns 


Min 
Oi wn 


74) 
oO 


Transition Time (Rise and Fall) T 
Refresh Command Delay Time tRFD 


ns 


ww N 


ns 


Refresh Precharge Time trp ns 


wl|~ 
Ol Mm] w wn 





oS 
| Wi OS] w 
—1|_ Oo] — we 
jon) fan] o Ww 


Pees aoe 

a a 
Stats Command Pulse Width for Automatic oe 80 10000 | ns 
Automatic Refresh Cycle Time tro | 190 | - | 235 | = | ns 
Refresh Command Pulse Width for Self Refresh| tras [10000 | -— [10000 | - {10000 ns 
Refresh Reset Time for Self Refresh ters | 190 | - | 235 | - | ns 


Notes: 

(1) teyz,tonz and twyz define the time at which the output achieves the open circuit conditions. 
(2) texz, toLz and tow are sampled under the condition of t-p=5ns, and not 100% tested. 

(3) A write occurs during the overlap of a low CE and low WE. 

(4) If CE goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state. 
(5) If input signals of opposite phase to the outputs are applied in write cycle, OE or WE must disable output buffers 
prior to applying data to the device and data inputs must be floating prior to OE or WE turning on output buffers. 

(6) Vy (min) and Vz, (max) are reference levels for measuring timing of input signals. Also, transition times are meas- 
ured between V7; and V7. 
(7) An initial pause of 1 00us is required after power-up followed by a minimum of 8 initialization cycles. 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


a TIMING WAVEFORMS 
© Read Cycle No. 1 (CE controlled) 


tr 


tc! tp 


= ea 


7 | 
site a KXKXXXKXXKXXXXKKKXKXXKKKEXXHRX 


aaa 
pine 0 bee ee ea eee Leer 
Avraw WOOK [PKK XXX 


trCS tRCH 


——e UY —y 

WES ///) WAAAA 
" en a 

Dente CXXXAM Batwour iS 


@ Read Cycle No. 2 (OE controlled) 





ERC 


— 
a a N 
0 SEE 
tAS eae 
NE (Laie te ve reece SPR RRS Po ONE IR) ORES 
Aewave DOM [TK XXX 


tRCS tRCH 


we J77/ BRANNAN 
ITIL IIT 


Se 


tCHZ 
AIA £-Valhid TULL LY 
Dout XXX Bf ou dF 


=) 
7 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


© Write Cycle No. 1 (OE Clock) 


trc 


| 
Address Y XXX —. 





Ao~Ar J XXKKAAKAKAAKAKAK AAA AKAN tree 


taH 





tas 


dd 
attra XX 





is XX 


ic taHw 


WE anaes a 
eaten 


oF —| 6a $§ 


D (INN SF ner re 
ALY VaVaVaaVaaraVaVare¥ 


tCHZ 


@ Write Cycle No. 2 (OE low fix) 


SE “SRST 





CE 
_——_} 
dow ar AX aim KKK X XXX KXKKAAKAN 





Address(V YY 
Ae An XXX) 2 | XX 


= 
t 


i 


ae 


: \/ ; \/ Z 
Din aX _| KX) 
tcnz 
Dout aa aVaVaVaVarararaVarar are (INLININ 


Lid II Vata era ral 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


e Static Column Mode Read Cycle 
RC 


| co 
Address XYY) ea 


AGATE | OOOO OK KK KKKK KKK KKK KKK KK 


tas Bane 


ag~ Ate XXX) i —————$ , KX 


we 777k = PP SSS 
Z CAEL LL 


pee al. ca ne 1 
Dout EOE OS a Be 








® Static Column Mode Write Cycle 


{rc 


= J] $$$] pts 
al 
Address XX XX) on \/ 


Ao~A7 COME MME COOMA EO OMEN COG 


taH 








tas 























A&~Al4 XK 


ia sae 
WE eae = <a I 


OF LLLLLLLL) Pl pee NNWANNNANI ANS 
Low 


tDH 


Din Vahid = ee ) Valid Data In 
ey 
Dout MAALA MANALRAAASL 


UV VV¥ LV VVVVVALS 


e Automatic Refresh Cycle 


TTT 
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HM65256BLP Series, HM65256BLSP Series, HM65256BLFP Series 


© Self Refresh Cycle 
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HM658128P Series, — ———\Preliminary 
HM658128LP Series 


131072-word X 8-bit Pseudo Static RAM 


= FEATURES 
@® Single 5V (+10%) 
@ High Speed 
O Access Time 

CE Access Time... 100/120/150ns 
O Cycle Time 

Random Read/Write Cycle Time . . . 180/210/250ns 
Low Power ... 200mW typ. (Active) 
All inputs and outputs TTL compatible 
Non Multiplexed Address 
512 Refresh Cycles (8ms) 
Refresh Functions 

Address Refresh 

Automatic Refresh 

Self Refresh 


= BLOCK DIAGRAM 


Row MEMORY MATRIX 
Decoder (512X256) X8 


As © 









1/000 coe 
1/07 © ii Column Decoder 
= 


RESHO Refresh 
Control 


Column 170 





(Top View) 


ES 
Qs 
O © 


=| = 
00 
= 
Zs 
iJ 
Pais: 
= 
3 
3 
° 
= 
a 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specificatios. 
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a TRUTH TABLE 





CE Mode 
bof tow ZT Read 

boo} igh Z| Write 

L ——_—_*-_}_4_,_4___#z,__ 7 
L x CS Standby 
Hoo} XP igh ZT Refresh 

Hof xX igh Z| Standby 


= ABSOLUTE MAXIMUM RATINGS 


item Symbol Unit 
Terminal Voltage with:Respect to Vg —1.0 to +7.0 V 
Power Dissipation Pr W 
Operating Temperature z: 
Storage Temperature °C 
Storage Temperature Under Bias —10 to +85 "C 


= RECOMMENDED DC OPERATING CONDITIONS (T, = 0 to +70°C) 


en ae a 
Supply Voltage 4.5 5.0 |S Vv 
ee Se Oe ee 
Vi © ee Se 
eel 7 ts 1 | a Te 


m™ DC ELECTRICAL CHARACTERISTICS (7, = 0° to +70°C, Voc = 5V £10%) 





ee ee HM658128P HM658128LP ah 
Parameter Symbo est Conditions nit 
Operating Power v0 = 9 
7 40 A 

Supply Current ICCI Icyc = min. Bi > ms 
Standby Power CE = Viv 

Sucentieel A 
Standby Power CE = Vcc -0.2V A 
Supply Current a RFSH = Vcc -0.2V e 


Operating Power 


Supply Current in Self Refresh Mode CE = Vcc -0.2V 


RFSH <= 0.2V 


Input Leakage Current ILI is a pea VCC 0} = 
N= 
OE = VIH 
‘LO Vio = Vssto VCC =| = | 
VOL =<. p= | =) 
Output Voltage 
P 8 VOH IOH = -\mA 24 | — | 


= CAPACITANCE (7, = 25°C, f= 1MHz) 


Item Test Condition 
input Capacitance ea A | 


Note) This Parameter is sampled and not 100% tested. 





.~ 
> 


heme) bene) hee) 
qg}a lg 
QyR ys 


= 
> 


Output Leakage Current 


o 
iN 


i~ 
‘ip 
a N N LA 
= 
> 


— 
S 
| 
nN 
5 
> 


Unit 
F 


Ss 


| 13 
SLs 
"s 
“Ti 
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= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING 
CONDITIONS (7, = 0 to +70°C, Voc = 5V £10%) 


@ AC Test Conditions 


Read Command Hold Time 


‘RCH 


Input Pulse Levels  =§«-_—-_— wee ee eee 2.4V,0.4V 
Input Rise and Fall Times ........... 5ns 
Timing Measurement Level ........... 2.2V, 0.8V 
Reference Level .........ececcceees Vou =2.0V, Voz, =0.8V 
OutGuUt Load “aia. we eSeroeates tas oe 1 TTL and 100pF 
HM658128P- 10 HM658128P- 15 
ens HM658128LP-10 | HM658128LP- 12 vit 

Random Read or Write Cycle Time tre 180 | = | 210 | — | 250 | ~ | ns 
Chip Enable Access Time "tera | _- | 100 | - | t00 [~— [150 [ns 
Output Enable Access Time rtoza_|_- | 30 | - | 40 | — | $0 [ns 
Chip Disable to Output in High Z Mtenz | - | 25 |_- | 30 | - | 35 [ns 
Chip Enable to Output in Low Z texz | 30 | - [| 35 | - | 40 | — [ns 
Output Disable to Output in High Z |tonz | - | 25 | - | 30] - | 35 Ins 
Output Enable to Output in Low Z ltorz | 5 {| - | 5 | - | 5 | - | ns 
Chip Enable Pulse Width tor 20y 20u 20u| s 
Chip Enable Precharge Time | 70 {| - | 80 | - | 90 | ns 
Address Serup Time pet - ft of- fo] -_|s 
Address Hold Time LAH | 25 | ~ | 30 | - | 35 | ns 
Read Command Set-up Time trcs oO oe OL ee Oe ns 

0 Sl 

| is | - | 


RFSH Hold Time 

Chip Select Set-up Time 

Chip Select Hold Time 

Write Command Pulse Width 
Chip Enable to End of Write 
Data In to End of Write 

Data In Hold Time for Write 
Output Active from End of Write 
Write to Output in High Z 
Transition Time (Rise and Fall) 
Refresh Command Delay Time 
Refresh Precharge Time 


WN 
= 
a“ 


= 
wn 


toss 
'CSH 


~~ 1 
me » | 
" ” 

3 
i) 


Olan 


Bis 
alan 


™! 
= 
a] 

NO] Go — 

Ww } G _— 


_— 
w 
fa) 
— 
A 
f=) 
=] 

a 


low 


= 
a 


: 
= 


-™ 
4 
— 
~ wt a) 


S 

< 
i} 
a 


= 


O 
tWHZ 


= 
a“ 


wm} Ne 
Ojpn 
ws ta 


we GN [=] 


Mi w 


sis 
ain 


‘RFD 
trp 


CA} Ge 
= 
a 


> 
= 
“ 


So tw 


eae 

we 
peck Command Pylse Width for Automatic . 
Automatic Refresh Cycle Time tre iso | -— | 210 250 | — |ns 
Refresh Command Pulse Width for Self Refresh | tras | 8 | - | 8 | | 8 | — [us 
Refresh Reset Time for Self Refresh 180 =a 210 250 ee ns 
Refresh Period (512 cycles) a ee a eee | — | 8 |ms 


Notes: 


(1) toyz, toyz and twyz define the time at which the 


output achieves the open circuit conditions. 


(2) tonz, 'oLg and ‘ow are sampled under the condition 


of ty = Sns and not 100% tested. 


(3) qoute occurs during the overlap of a low CE and low (6) Vyzz (min) and 4 


E. __ 
(4) If CE goes low simultaneously with WE going low or 


applied in write cycle, OE or WE must disable output 
buffers prior to applying data to_the device and data 
inputs must be floating prior to OE or turning on 
output buffers. 

L (max) are reference levels for 
measuring timing of input signals. Also, transition times 
are measured between Vz;; and Vyy. 


after going low, the outputs remain in high im- (7) An initial pause of 100ys is required after power-up 


pedance state. 


followed by a minimum of 8 initialization cycles. 


(S) If input signals of opposite phase to the outputs are 
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= TIMING WAVEFORMS 


@® Read Cycle 


tcss 


ERC 


| ei te. 


cs 77ZF IT XA 


tas 


TCC) MEE COCCCCECCECEECCEECCCCCECHNOE 


WE LLL) 


(\ A 
ines} LRCH 
> a 


vr ne DANN 
OE NANANIAARAR: MLLALLLLLLL 


RFSH 


Dout 


@ Write Cycle-1 (OE Clock) 


CE 
tcss 
cs 
J /L/ 
tas 
ey asta 
Roe Ks 
WE 


Pe 


BEB ANNANANAAANTNANNANNANNT ANNAN 
WY 
XX — 


Valid Data Out 4 


RC 
AT 


Be SAA AAA 
[XXXXXKXKXXEXKEKRKEKE 


vAVAVAV eV a VAVAVAVAVAY, 
: MRAKAARALIVAAS QQ 


ad 
OE LLLLLLELLLL/ a SASS 


Hitacht America Ltd. 


ER ANNANANAAANIAANANAUNANRAN NANNY 


alid 


tCHZ 
LIVING INININJNIVINALVSS 
V/V VY 


VVYVYVVV/MV4 
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® Write Cycle-2 (OE Low Fix) 


ERC 


{css 


a LLL/ amy AAAAAAAAAA AAAS 
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HM50464P Series, 
HM50464CP Series 


65536-word x 4-bit Dynamic Random Access Memory 


s FEATURES 

@ Page mode capability HM50464P Series 

@ Single 5V (+10%) 

@ Onchip substrate bias generator 

@ Low power: 350 mW active, 20 mW standby 

@ High speed: Access Time 120ns/150ns/200ns 

© Output data controlled by CAS or OE 

@ TTL compatible 

@ 256 refreshcycles......... 4ms (DP-18) 
@ 3 variations of refresh ...... RAS only refresh HM50464CP Series 


CAS before RAS refresh 
Hidden refresh 


= BLOCK DIAGRAM 


1/0 1/0 1/O1/0 
12 34 


(CP-18) 





PIN ARRANGEMENT 
@ HM50464P Series 


a 
a 







o<> 


Memory Array 


Memory Arrav 





(Top View) 
@HM50464CP Series 


1/01 OF \ss Y/0« 






Index Corner 


1/O2{]3 16}CAS 

WRITE(}4 LSt]L/O3 
Avo ~A, | Address Inputs RASH HHA 
CAS | Column Address Strobe As(6 13D At 


1/04 Data In/Data Out 
8 9 10 1 


OE Output Enable fa 

RAS __| Row Address Strobe (Top View) 
WRITE | Read/Write Input 

Voc | Power (+5V) 

Vss | Ground 





(Row) Refresh Address Inputs 
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TT sssasms>II_ nae HME O464P Series, HM50464CP Series 


= ABSOLUTE MAXIMUM RATINGS 


fem Ua 
Voltage on any pin relative to Vgg V 
Supply Voltage relative to Vg Vcc V 
Operating Temperature (4 mbient) at 6: 
Storage Temperature (Ambient) Tstg °C 
Power Dissipation Pr W 
Short Circuit Output Current mA 


= RECOMMENDED DC OPERATING CONDITION (Za = 0 to +70°C) 


Parameter 
Supply Voltage 


Input High Voltage 
Input Low Voltage 
Note) All voltage referenced to Vg. 





= DC ELECTRICAL CHARACTERISTICS (Vcc = 5V +10%, Vss = OV, Ta = 0 to +70°C) 


Ee eee HM50464P ‘CP-12]} HMS0464P /CP-15|HM50464P/CP-20 cia Note 
a 10) 


Standby Current (RAS = Vj, Dout = Disable) fIccn | - [| 45 | - | 45 [ - | 45 [ma | 





Refresh Current (RAS only refresh, tro = mun.) 62 | - | 53 [ - | 42. [ma ] 
Standby Current (RAS = V7, Dout = Enable) oes |= rao. f=) 10 [ma | 1 
Refresh Current (CAS before RAS refresh,tpc=min.) | Icce | - | 69 | = 45 mA | 1 
Operating Current (Page mode, tf pc = min ) teen | - | 57 | - | 48 | - [| 37. | mal 1 
Input Leakage Current (0 < Vin < 7V) | pr {| -10 | | -10 | 10 | -10 | 10 | pA | 
Output Leakage Current (0 < Vour < 7V, Dout = Disable) | Ino | -10 | | -10 | 10 | -10 | 10 [uA | 
Output High Voltage (lout = —5 mA) VOH 
Output Low Voltage Vour =42 mA) Yo. [0 [04 [ o [04 [ 0 | 04 [Vv 
Notes) 1. I¢c depends on output loading condition when the device is selected, Joc max. is specified at the output open 
condition. 


m CAPACITANCE (Vcc = 5V +10%, Ta = 25°C) 


Parameter symbol_| yp | max_| Unt | _Note 
; 
Input Capacitance ee 
RAS, CAS, WE, OE CR 1 
Output Capacitance | DataIn/DataOut_ [| co | - | 10 | pF_ |? 


Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method. 
2. CAS = Vj,; to disable Dout. 


= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Vcc =5V +10%, Vss = OV, Ta = 0 to +70°C) 





max. 
Access Time from CAS Micac |= 60 | [10 as 
Output Buffer Turn-off Delay referenced to CAS Hore | ot ns 5 
Transition Time (Rise and Fall) 3 | = 50 f ns | 6 
Random Read or Write Cycle Time tRC 220 f= | 260 | 330 | = [ons | 
RAS Precharge Time “tee | 90 [=| i000 as 
RAS Pulse Width 200 | 10000 | ns 
“CAS Pulse Width oe ee ee ee 
RAS to CAS Delay Time irco | 28 | 60] 2 | 75 | 30 | 100 [ns | 7 
RAS Hold Time i ae CR 
CAS Hold Time tesy_ | 120 {| - | 150 | - | 200 | - [ns | 
Row Address Hold Time TL a SR 

(to be continued) 
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HM50464P Series, HM50464CP Series 


Parameter 


Column Address Set-up Time 
Column Address Hold Time 


Column Address Hold Time referenced to RAS 


Write Command Set-up Time 

Write Command Hold Time 

Write Command Hold Time referenced to RAS 
Write Command Pulse Width 


Write Command to RAS Lead Time 
Write Command to CAS Lead Time 


Data-in Set-up Time 
Data-in Hold Time 
Data-in Hold Time referenced to RAS 
Read Command Set-up Time 
Read Command Hold Time referenced to CAS 
Read Command Hold Time referenced to RAS 
Refresh Period 
Read-Wnite Cycle Time 
CAS to WE Delay Time 
RAS to WE Delay Time 
CAS Precharge Time 
CAS Set-up Time (CAS before RAS refresh) 
CAS Hold Time (CAS before RAS refresh) 
RAS Precharge to CAS Hold Time 
Access Time from OE 
Output Buffer Turn-off Delay referenced to OF 
OE to Data-in Delay Time 
OE Hold Time referenced to WRITE 
Page Mode Cycle Time 
CAS Precharge Time (for Page-mode Cycle Only) 
CAS Read-modify-write Cycle Time (Page-mode) 


Notes) 


TASC 
{CAH 20 
A 
twos 
!WCH_ 
'WCR 
twp 
(RWL 


~ 


~ 2 
9 

= 5 
2 


> 
oO 


a 
os] 
oO 


'DS 
D 


x= 


IRC, 


slsiSls 
9 


ERRH 


trwe | 3 


| 305 | 
tcwo_| 100 | 
tRWD | 160 | 
| 50 | 
oe 
| 120 | 
ee Os 
cee 
'OFF2 ae 
‘ODD 
| 120 | 


S SIDISISIS > 
th >» TTA ls ty 
x & 18 [3 | I= | 


PC 
tcp 
!PCM 


io] 
0S 
50 
120 
120 


HM50464P/CP-12 | HM50464P/CP-15 | HM50464P/CP-20 


4 
30 
30 


Unit |Note 


15 


[| max. | min. | max. | min. [ max. | 
ee OL ee De yee nig | 
ae a eae eee 
pF = {| too | - | 130 | - J ns | 
P- | o | - [| o [| - jas] 
pa 45 [| - [| 85 [ - [ns | 
Ee ae (el 
a ee ee eee ee 
p - | 45 | - | 35 | - [ns | 
P= | 4 [ - | 55 | - [ins | 
| = {| 120 { — [ 155 | SS 
ee ae) 
Oe cans 
eS 
faa | ms | 
450 | - [as | 
125 | - [ns] 8 
ee Oe 
teeta) ee 
Pad 
ee 
Pe 
| 45 


3 


oO 


oo 
oO 


N id w 
> o fea) 
wn Oo] © Oo oO 
wa 
N 
loa, 
> 
wm 
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1. AC measurements assume t7 = Sns, 8. twos, tcwp and tryp are not restrictive operating 
2. Assume that trcp S trcp (max). If trcp is parameters. They are included in the data sheet as 
greater than the maximum recommended value electrical characteristics only: if twos 2t wes (min), 
shown in this table, trp 4c exceeds the value shown. the cycle is an early write cycle and the data out pin 
3. Measured with a load circuit equivalent to 2TTL will remain open circuit (high impedance) through- 
loads and 100pF. out the entire cycle; if tcowp 2 tcwp (min) and 
4. Assumes that trcp 2 trcp (max). trwp 2 trwp (min), the cycle is a read/write and 
5. torr (max) defines the time at which the output the data output will contain data read from the 
achieves the open circuit condition and is not selected cell; if neither of the above sets of condi- 
referenced to output voltage levels. tions is satisfied, the condition of the data out (at 
6. Viz (min) and Vz, (max) are reference levels for access time) is indeterminate. 
measuring timing of input signals. Also, transition 9, These parameters are referenced to CAS leading edge 
times are measured between Vj,; and V7;. in early write cycles and to WE leading edge in 
7. Operation with the tpcp (max) limit insures that delayed write or read-modify-write cycles. 
tRAC (max) can be met, trop (max) is specified as 10. An initial pause of 100 us is required after power-up 
a reference point only, if tacp is greater than the followed by a minimum of 8 initialization of cycles. 
specified trop (max) limit, then access time is 11. Minimum of 8 CAS before RAS refresh is required 
controlled exclusively be tc4c. before using internal refresh counter. 

12. In delayed write or read-modify-write cycles, OE 
must disable output buffers prior to applying data to 
the device. 
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@# TIMING WAVEFORMS 


e READ CYCLE 
RAS 


Address 





tRRH 


tOF FI) 
7 A 
1‘0 q Sd » 


tRAC 


lOF F2 
toac 


* CJ: Don’t care 


e EARLY WRITE CYCLE 
RAS 





Address 


DER rete = 


1/0 { VALID INPUT } 


DS 
* OE: Don’t care 
* (___]: Don’t care 
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HM50464P Series, HM50464CP Series 


e DELAYED WRITE CYCLE 


RAS 
trp 
tCRP 
CAS 
tCPN 





Address ROW K \coLumnK = |_X 


1/0 WV ALID INPUT 


OE 


* [___] : Don’t care 
e READ MODIFY WRITE CYCLE 





LASR 
taR 
tasc 
ies wh Bee 


tCaH CWL 
tRWL 
tcwo 
WRI TE twp 
lrwp tDH 
tCAC ty 
tRAC VALID 2 
OPEN OUTPUT 
0 Car 


toac 


E tORH 
OF 


lOFF2 


* C-__) : Don’t care 
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HM50464P Series, HM50464CP Series 


e RAS ONLY REFRESH CYCLE 


tre 


RAS 


LRAS trp 


trec 


tcrp 
CAS a 





Address 


PEN 
1/0 e 
* OE, WE: Don’t care 
* ("): Don’t care 
e HIDDEN REFRESH CYCLE 
tre 
tras trp 
-: trcp 
CAS 
tase ideal 
cae ae 
Address | Row KX Scum ) Don't care 
tc ac 
tRAC 
I/O GEEN C| VALID OUTPUT 





* (-__]: Don’t care 
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HM50464P Series, HMS50464CP Series 


e CAS BEFORE RAS REFRESH CYCLE 





RAS 
CAS 
Address 
Don't care 
e COUNTER TEST 
(REFRESH) (READ/WRITE) 
tcsR 
tcHR- tcas 
: tcp 
tasc {CAH 


Address | —  \f cotumn 1} 





*[__]: Don't care 


e PAGE MODE READ CYCLE 


lo ac 





* (.__]: Don’t care 
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HM50464P Series, HM50464CP Series 


e PAGE MODE WRITE CYCLE 
RAS tras 


tee 
tc ee a tcas tcAas 


Address YROWX eau) 


tow 
WRITE (FA ue 


Scena 
10 M ibur XX inpor } INPUT } 


(pHR 


topp tokH 
OE 


* [ __] : Don’t care 





@e PAGE MODE READ MODIFY WRITE CYCLE 


RAS | ee 





Address Row Column XK |) 
ieeal i 
WE a7, ae 
fone 8 ig toeH 
OE Zl See Oy a) 
tooo 


*[ J: Don’t care 
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HM50465P Series, 
HMS50465CP Series 


65536-word x 4-bit Dynamic Random Access Memory HM50465P Series 











@ FEATURES 
@ Nibble mode capability 
@ Single 5V (+ 10%) 
@ Onchip substrate bias generator 
@ Low power; 350 mW active, 20 mW standby 
@ High Speed: Access time 120 ns/150 ns/200 ns (max.) 
© Output data controlled by CAS or OE (DP-18) 
@ TTL compatible 
@ 256 refresh cycles....... 4 ms HMS50465CP Series 
@ 3 variations of refresh .... RAS only refresh 
CAS before RAS refresh 
Hidden refresh Fa 
= BLOCK DIAGRAM 
ue HO ah (CP-18) 
aie aie = PIN ARRANGEMENT 
ro Output Buffer ee OE $ HM50465P Series 


— ae > 
o<t> 


Memory Artav 
4 


xX 
Ai " Address FA 
Buffer Memory Arras 
2 


|g 
nN 
¥ 
2 
_ < 
= 
g 
Y Decoder 





Memory Arrav 


Y Decoder 





kal (Top View) 
@ HM50465CP Series 


Ao ~A,_ | Address Inputs 
CAS __|Column Address Strobe WRITECH OL os 
1/O1 ~1/04 | Data In/Data Out RAS(p ase 
OE Output Enable tr pH: 
RAS Row Address Strobe 
WRITE | Read/Write Input 
Voc Power (+5V) 
Vss Ground 





9 WW 1 


Cy)OUY tl US 
Valeo Ae \3 


(Top View) 


Ao ~A, 
(Row) Refresh Address Inputs 


coh aa ) | Nibble Address Inputs 
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— HM50465P Series, HM50465CP Series 


# ABSOLUTE MAXIMUM RATINGS 


jen Uni 
Voltage on any pin relative to Veg Vv 
Supply Voltage relative to Vog V 
Operating Temperature (Ambient) °C 
Storage Temperature (Ambient) Tstg a @ 

~ Power Dissipation Pr | 10 W 
Short Circuit Output Current | Jour | SO | mA 


= RECOMMENDED DC OPERATING CONDITION (Ta = 0 to +70°C) 


Parameter Symbol [ min. | wp. | _max._| 


Input High Voltage 
Input Low Voltage 
Note) All voltage referenced to Vos. 


= DC ELECTRICAL CHARACTERISTICS (Voc = 5V 10%, Vss = OV, Ta = 0 to +70°C) 





eee Fg Ea 
Pmin[max. | min. [max | min | max. | 

Operating Curent (jRe= min) ea | - [8 [= [| - [3s _[ma 7 

Standby Corrent (RAS = Vp, Dout = Disable) Meer [=] 3 [= as f= | aS [ma | 


Refresh Current (RAS only refresh, frc¢ = min.) lIcc3 | - [62 [ - [53 [| - | 
Standby Current (RAS = Vj;, Dout = Enable) lices | - [10 | - |10 | - | 


Refresh Current (CAS before RAS refresh, RC = min ) 


cl ee 
Operating Current (Nibble mode, {Rc = min.) lIccs | - |57 | - | 48 | 
Input Leakage Current (0 < Vin < 7V) | Inr | -10 | 10 Peo | 
Output Leakage Current (0 < Vout < 7V, Dout = Disable) | Ino | -10 | 10 PeahO™ T10t | 
Output High Voltage (lout = —5 mA) Von Vcc 
Output Low Voltage (our = 4 2 mA) Vo, | 9 | 04 | 0 | 04 | 


Note) 1. Joc depends on output loading condition when the device is selected, Joc max. is specified at the output open 
condition. 


® CAPACITANCE (Vcc = 5V + 10%, Ta = 25°C) 


Parameter 


RAS, CAS, WE, OE 
Data In/Data Out 


Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method. 
2. CAS = V7; to disable Dout. 


= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Voc = 5V +10%, Vss = OV, Ta = 0 to +70°C) 


HM50465P/CP-12}HM50465P/CP-15}HM50465P/C P-20 : 
Parameter Symbol - Unit |Note 
min. | max. | min. | 





=x wi > 
sri an i) 
EFIEI3/3/3)3 












Input Capacitance 


Output Capacitance 





| max. | min. | max. | 
Access Time from RAS trac | - | 10] = | 150] - | 200[ ms [23 
Access Time from CAS tcac_| - | 60] - | | - | 100] ns [3,4 
Output Buffer Turn-off Delay referenced to CAS ‘torr: | - | 30] - [ 40[ - [| 50] ns | 5 
Transition Time (Rise and Fall) | tr {| 3 {| Sof 3 [| So] 3 | SOj ns | 6 
Random Read or Write Cycle Time tre | 220 | - | 60 | - [330 [ - [as 
RAS Precharge Time trp {| 90 | - | 100 | - [120 | — | ms 
RAS Pulse Width "tras _| 120 [10000 | 150 [10000 | 200 [10000 | as 
CAS Pulse Width | tcas | 60 {10000 10000 | 100 {10000 | ns | 
“RAS CAS Delay Time SS~s Src |S | OS |S HO | TOOL ws [7 
RAS Hold Time Virsa | 60 | - | 7 | - | 100 [- [as 
CAS Hold Time ae es 
CAS to RAS Precharge Time tcrp | 10 | - | 10 | - | 10 | - [ns | 
Row Address Set-up Time o/|- | of - | 0} - | ans | 
Row Address Hold Time is | - | 15 [ - | 20 | - [ons | 
5 (to be continued) 
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HM50465P Series, HM50465CP Series 


eae a 
[min [max | min [max | min | max _| 
Column Address Set-up Time tasc 0 ns 
Column Address Hold Time tcaH | 20 
Column Address Hold Time referenced to RAS LAR 80 
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Write Command Set-up Time twcs 0 | aan) 8 
Write Command Hold Time twcH 40 

Write Command Hold Time referenced to RAS twCR 100 

Write Command Pulse Width twP 40 | 

Write Command to RAS Lead Time 40 

Write Command to CAS Lead Time town 40 

Data-in Set-up Time 0 9 
Data-in Hold Time tpoH 40 $5 ~ 9 


Data-in Hold Time referenced to RAS 
Read Command Set-up Time 


Rea 
Rea 





~ Refresh Period 
~ Read-Write Cycle Time 
CAS to WE Delay 
S to WE Delay 
AS Precharge Time 

CAS set-up Time (CAS before RAS refresh) 

CAS Hold Time (CAS before RAS refresh) 
~ RAS Precharge to CAS Hold Time 
~ Access Time from OF 

Output Buffer Turn-off Delay referenced toOE _ 


2) 


R 


2) 


OE 


OE Hold Time referenced to WRITE 

Nibble Mode Access Time 

Nibble Mode RAS Cycle Time 
“Nibble Mode RAS Pulse Width 

Nibble Mode Cycle Time —_ 

Nibble Mode CAS Precharge Time 

Nibble Mode CAS Pulse Width 

Nibble Mode Write Command Hold Time 

Nibble Mode RAS Hold Time 

Nibble Mode Read-Write Cycle Time 
“Nibble Mode CAS to WE Delay _ 


‘ 





d Command Hold Time referenced to CAS 


d Command Hold Time referenced to RAS 





to Data-in Delay Time 


Nibble Mode Write Command to CAS Lead Time 


Nibble Mode Write Command Pulse Width 














Notes) 
1. AC measurements assume tT = 5 ns. 8. twos. tcwp and trwp are not restrictive operating 
2. Assumes that trcp S$ trcp (max). If trcp is parameters. They are included in the data sheet as 
greater than the maximum recommended value electrical characteristics only: if twcs 2 twcs (min), 
shown in this table, tr 4¢ exceeds the value shown. the cycle is an early write cycle and the data out pin 
3. Measured with a load circuit equivalent to 2TTL will remain open circuit (high impedance) through- 
loads and 100 pF. out the entire cycle; if tcwp 2 tcwp (min) and 
4. Assumes that trcp 2 trcp (max). tRwD 2 trwp (min), the cycle is a read/write and 
5. torr (max) defines the time at which the output the data output will contain data read from the 
achieves the open circuit condition and is not re- selected cell; if neither of the above sets of condi- 
ferenced to output voltage levels. tions is satisfied, the condition of the data out (at 
6. Vy (min) and Vzz (max) are reference level for access time) is indeterminate. ae 
measuring timing of input signals. Also, transition 9. These parameters are referenced to CAS leading edge 
times are measured between V7;, and Vir. in early write cycles and to WE leading edge in de- 
7. Operation with the trcp (max) limit insures that layed write on read-modify-write cycles. 
TRAC (max) can be met, trcp (max) is specified as 10. An initial pause of 100 us is required after power-up 
a reference point only, if trop is greater than the followed by a minimum of 8 initialization of cycles. 
specified trcp (max) limit, then access time is con- 11. Minimum of 8 CAS before RAS refresh is required 
trolled exclusively be tc4c. before using internal refresh counter. 

12. In delayed write or read-modify-write cycles, OE 
must disable output buffers prior to applying data to 
the device. 
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HM50465P Series, HM50465CP Series 


= TIMING WAVEFORMS 
e Read Cycle 





RAS tre 
RA RAS 
; trP 
tr tRSH 
tren tC As ICRP 
CAS iCSH ed 
i 
taser \ j tC PN 
be aim 
Address ROW KX NcotumnyK s_—s=*S) 
“ | 
i ie 
tRRH 
IO 
{RAC 
tOkF2 
toac 
OE / 
*{__}: Don’t care 
© Early Write Cycle 
tree 
RAS trkaAs 
IRP—e 
ty tes {H———_——» 


| 
tRcoD teas = tcrP—e| 
H 


; toSH 
CAS eee F 
t4sRK S lePN 
| 
ae base 


| tues toan 
! 


fou) ———_————_ 


fp $9 Fret eer neers 





pe bite ; 
WRITE | otc 
| |_| tup 
| | thi——el 
b~¥——t ie 
10 ( VALID INPUT } 
teeal > 
ths 
* OE : Don’t care 
[__]: Don’t care 
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HM50465P Series, HM50465CP Series 


e Delayed Write Cycle 


RAS 
trp 
tcrP 
CAS 
iCPN 





Address X ROW KX \cotumnX  —s_||_—*d) 


I/O KVALID INPU 


in tos 


tOEH 


topp 


OE 


© Read Modify Write Cycle *(_]: Don’t care 





RAS 
trp 
tcRrP 
CAS 
LCPN 
Address 
WRITE 
OPEN OUTPU 
yo CoE 
toAc 
E tOEH 
OF 
toFF2 
*C__]: Don’t care 
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HM50465P Series, HM50465CP Series 


e RAS Only Refresh Cycle 


irc 


RAS 


tRAS trp 


trec 


Address 








OPEN 
1'0 
* OE, WE : Don’t care 
*[_]: Don’t care 
e Hidden Refresh Cycle 
RAS ae 
> trp 
tRCD 
CAS 
tasR iC AH 
le pee Oo 
Address new OLUMND Don't care 
WRITE 
tcac 
trac 
OPEN 
1/0 C | VALID OUTPUT 





toAC 
een Se 


*(__]: Don’t care 


e CAS Before RAS Refresh Cycle 





Address 


Don't care 
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HM50465P Series, HM50465CP Series 


e Counter Test 


Address 


(REFRESH) (READ ’WRITE) 


{csR 


tcuHR tc as 
tcp 


tAsCc tc AH 


(¢ COLUMN [J 





© Nibble Mode Read Cycle 


= ol 
12] 


Q 
Nn 


Address 


e Nibble Mode Write Cycle 


RAS 


Address 


WE 


314 Hitachi Am 


* (C]: Don’t care 


ty RC 


tvRA 
trp 


tRAC torRs - 
tcac tore 
Valid Valid 
{im —A rou)? 


to 4c 
lokis 


* [_} : Don’t care 


tv Ke 


tvRA 


| cy ia) Vy 
fee 
.e.cro: 


twos 


tasR 


a tue 


tps 
: tort 


Valid Nalid 
Mime KR Mim RK KK) 
* OE : Don’t care 


* (__] : Don’t care 
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HM50465P Series, HM40465CP Series 


e Nibble Mode Read Modify Write Cycle 


10 Don't Care 


toac torn 
tRAC eB 


*( |: Don’t care 
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HMS50256GP Series, 
HM50256CP Series, 
HMS50256ZP Series 


262144-word < 1-bit Dynamic Random Access Memory HM50256P Series 


M@ FEATURES 
@ Industry Standard 16-Pin DIP, 18-Pin PLCC, 16-Pin ZIP 
Single 5V (£10%) 
On chip substrate bias generator 
Low Power: 350mW active, 20mW standby 
High speed: Access Time 120ns/150ns/200ns(max.) 
Common !/O capability using early write operation 
Page mode capability 
TTL compatible 
256 refresh cycles --- (4ms) _ —_ — (DP-16B) 
3 variations of refresh - -- RAS only refresh, CAS before RAS 

refresh, Hidden refresh HM50256CP Series 





@PIN ARRANGEMENT 


@HM50256P Series @HM50256CP Series @HM50256ZP Series Pe 


(CP-18) 





HM50256ZP Series 





(Top View) (Top View) (Bottom View) 
Ao~As Address Inputs (ZP-16) 
CAS Column Address Strobe 
Din Data In 
Dout Data Out 
RAS Row Address Strobe 
WE Read/Write Input 
Vec Power (+5V) 

Vss Ground 
Ao~A:z Refresh Address Inputs 
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HM50256P Series, HM50256CP Series, HM50256ZP Series 


F Data-In Data-Out 
Buffer Buffer 
Din 


MBLOCK DIAGRAM 





















2) n 
.-¥) .-9) 
<a - = 
C re) te 1 
- e -~ 
=/Bi= 
_— ot 
ot | cd | Memory 
* Array 
a £ a 
—| §\e 
Cj [<< 
a 9 -) 
RAS SLOTS 
o S 
Nn oA) 


mages Weel ilcl Sues 
Decoder Decoder 
. ia ae 









n n 
= 7 
% 9 
sis S} 5/3 
CIiBle 
S104 = 
=/3}— 
B1O} oy Memory 
Arra 
4) 2/4 : 
EIS/E 
<(Sl< 
Apo taal 
c i< 
ev wv 
Nn n” 





arW-ar7, ac0-ac7 
Var 
MABSOLUTE MAXIMUM RATINGS 





Voltage on any pin relative to Vgg ............ ~1V to +7V 
Operating temperature, Ta (Ambient)......... 0°C to +70°C 
Storage temperature .................. -55°C to +125°C 
Short circuit output current .................00. 50mA 
Power dissipation ............ 0.00 eee eee eee eae 1W 


Hi RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


Note) 1 All voltages referenced to Vss 


MOC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vec=5V+10%, Vss=0V) 


at HM50256-12 HM50256-20 a 

Standby Current(RAS = Vin, Dout = High Impedance) | tec: | — | 45 | — |] 45 | — {1 45 | mA | 
Refresh Current(RAS only Refresh, t rc™ min) | Iecsn | — {| 62 | — |] 53 | — | 42 | mA | 
Standby Current(RAS = V;x, Dout Enable) | tes | — {| 10 | — {| 10 | —|{ 10 | mA | 1 
Refresh Current(CAS before RAS Refresh, tac™min) | Ice | — | 69 | — | | 45 | mA 

Page Mode Supply Current (RAS= Viz, CAS Cycling, tec=min) | ke | -— | 57 | -{[ 48 | - |] 37 | mA | 

input leakage(O<V <TV) ie eo a0 0 0 0 
Output leakage(0< Vas 7V, Dout = Disable) ie | 0 ie | 00 | to et to 
Output levels High(1.0= —5mA) Von eed. | Vec | 2.4 | Veo | 2.4] Veo | Vv | 
“Output levels Lown 2mA) ve [| ofe«] ofoa] olor] v) 


Notes) 1 Icc depends on output loading condition when the device is selected Icc max 1s specified at the output open condition 
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HM50256P Series, HM50256CP Series, HMSO256ZP Series 


MBCAPACITANCE (Vcc~5V410%, Ta=25°C) 


es 
= 
fea 


1 
pF 2 
4 


MELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to +70°C, Vecm5V+10%, Vss=OV) 1» 10.1) 


Input Capacitance ; 
nies 
Output Capacitance 


Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method. 
2. CAS — Vin to disable Dout. 


pant | fom 
- 





Bavanicres Syne HM50256-12 HM50256-15 HM50256-20 rn re 
Fun [max [mn | max 
Random Read or Write Cycle Time 220 20 | — | 33 | —| ns | 
Read-Write Cycle Time 265 310 | | | =o — | ons | 


RAS to CAS Delay Time 25 75 7 
Access Time from RAS — 150 2 2:3 


Access Time from CAS 
Output Buffer Turn-off Delay torr 

Transition Time (Rise and Fall) 3 
RAS Precharge Time 90 
RAS Pulse Width 120 
RAS Hold Time 


CAS Hold Time 
CAS Pulse Width 


CAS to RAS Precharge Time tcrp 10 
Row Address Set-up Time tasr 


Row Address Hold Time 


ns 3,4 
30 


n 
3) 


0 


a 


bh 


Nn 


note [se) 
os a SS) wie 
Oolpol]w ol1o 
— 
> 
oO — 
om) Win iaqsoe 
cm) Colo; o 

wn 

rn 


10000 


— 
or 
CS 


— _ 
Qo j=) 
oS Ool]lw 


—_— _— 

Oo > 

a) —) 
1 S S wn ~ 
| Se oS oO on 


— 
S 
—] 

n 


75 


ry 
m1 n 


bs ie) 
Wl] w no oe > 
So o;}o So Oo; oa;o 


0 


be 3 
tO 
oS Pad * 


~“) 
on 


10000 10000 ns 


nm 


n 


Column Address Set-up Time tase 
Column Address Hold Time 
Column Address Hold Time referenced to RAS 80 


= 
n 


Read Command Set-up Time 


Read Command Hold Time referenced to CAS 
Write Command Set-up Time 
Write Command Hold Time 
Write Command Hold Time referenced to RAS tor 1 
Write Command Pulse Width tip 40 
Write Command to RAS Lead Time fRws 4() 


ns 


o 
Hn 
oc 


ES 
Loa 
oa 
or 


LS] bh — 





th — 
oflfojy on 


cs 
So 
aS 
on 


i) 
—" 
nN 
= 
— 
Lo) 
or 


S 
n 


0 


wn 


4 


_ 


1 


Gi 


7 1 WM Y 





—— 
nN) > e—~ 
Colrn|] oS wry < 


Write Command to CAS Lead Time tows, | 40 ns 
Data-in Set-up Time ns 9 
Data-in Hold Time 40 ns 8,9 
Data-in Hold Time referenced to RAS ns 
RAS to WE Delay 150 200 ns 





Page Mode Read or Write Cycle tec 120 HS 190 | = | ons 
Page Mode Read Modify Write Cycle 165 | = | 195 : 250 | | ns 
CAS Precharge Time, Page Cycle 00 | -| 60 {| -{ 8 | -| ns 
Read Command Hold Time referenced to RAS | teen | 10) -| 10 | [| wo] | ns 
CAS Setup Time oe a 
CAS Hold Time (CAS before RAS Refresh) “120 | = | 50 | | 200 | | ns 
RAS Precharge to CAS Hold Time () | o-{ oF; -]| of =] ns 
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Notes 

1. AC measurements assume t7 = Sns. 

2. Assumes that ‘rcp < trop (max). If trcp is greater 
than the maximum recommended value shown in this 
table, ‘rp 4c exceeds the value shown. 

3. Measured with a load circuit equivalent to 2TTL loads 
and 1L00pF. 

4. Assumes that trcp 2 trcp (max). 

5. topp (max) defines the time at which the output 
achieves the open circuit condition and output voltage 
levels are not referred. 

6. Vyzz; (min) and Vz; (max) are reference levels for 
measuring timing of input signals. Also, transition 
times are measured between V7;, and V7,. 

7. Operation with the tecp (max) limit insures that 


trac (max) can be met, tpcp (max) is specified as a 
reference point only; if tpcp is greater than the 
specified trop (max) limit, access time is controlled 
exclusively by tcc. 


MITIMING WAVEFORMS 
@READ CYCLE 


pare Dene tras 


HM50256P Series, HM50256CP Series, HM50256ZP Series 


8. twos, tcwp and tp wp are not restrictive operating 


11. 


tre 


z 
J 









tasR (RAH tas¢ 
ee ees 
Address N\A in K / 
| tres 
| 
WRITE 





trac 


— 


Dout High Impedance 





parameters, 

They are included in the data sheet as electrical 
characteristics only; if twos 2twceg (min), the cycle 
is an early write cycle and the data output pin will 
remain open circuit (high impedance) throughout the 
entire cycle; if tcowp 2 tcwp (min) and trwp 2 
tRwp (min), the cycle is a read-write and the data 
output will contain data read from the selected cell; if 
neither of the above sets of conditions is satisfied the 
condition of the data out (at access time) is indeter- 
minate. 

These parameters are referenced to CAS leading edge 
in early write cycles and to WE leading edge in delayed 
write or read-modify-write cycles. 

An initial pause of 10Qus is required after power-up 
then execute at least 8 initialization cycles. 

At least, 8 CAS before RAS refesh cycles are required 
before using internal refresh counter. 


—— {rp 


tcrp 


| $y 
Me] KT 


(rcw 


\ 


te ac 









<< 
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HM50256P Series, HM50256CP Series, HM50256ZP Series 


@WRITE CYCLE 





trc 
(Ras 
RAS 
trev trsu trp 
a 
ms —{ 
bias —. 
tcwe 
Address Row a ri Column 
Xl Address os Address 
twcn 
WRITE 


Din 
Nalid Data 
ee 


Dout High Impedance 


@ READ MODIFY WRITE CYCLE 


trwe 


RAS tras 


trco 


tRWwe 


teas 
taser 


Address x Row ai Column 
jp ddres A Pan Addres K 


Din Nati 
pL 


tcac 


Rac tore 


Dout High Impedance << Valid Dasa lie. 
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HM50256P Series, HM50256CP Series, HM50256ZP Series 


= 
a 
wn 
= a 
= = 
J po 
i; 
= 
a] 
es 
= 
IE 
= 
= 


+ 


OQ 
Pa 
Nn 


Vu 


*@Refresh Address \o— A7 (AN0—A\7) 


\ou High Impedance 
Vou 


Dout 


@HIDDEN REFRESH CYCLE 


IRC 
(RAS (RAS trp 
View pa (Refresh } (Refresh } a 
RAS 


Vie 
taR 
ii 





\m 1 ten | 
CAS ] 
Vie tasR b 
x (CAH 
Van ah De 
Row “RA Col N 
= " ES) ~~ 
Vin 
ae Ae Lael a 
. ? 
Via tcac 
(OFF 
Vou 
Dout \ ( \alid Data ) 
OL 


@CAS BEFORE RAS REFRESH CYCLE 


trp {RAS {RP (RAS 





Van 








RAS 
Vie 
Van 
CAS 
Vin 
Vin 
addrers Don't care 
Vie 
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HM50256P Series, HM50256CP Series, HM50256ZP Series ———__________——_ 


@COUNTER TEST 


trp 


” ced 


Vee 


RAS 


(Refresh ) (Read/Write) 


bin 
CAS 





Na 


Vin eee 


Don’ Column 
wm TEX XO EK 
Vie 


(RCH 
l¥ecs 


Dotted line means read cvele 


@PAGE MODE READ CYCLE 


(RAS 


Viw 
RAS 
Vie 


{CaS 
Vin 
taSR 


Vie 


Vim = 
Row 
Add 


Abbress 4 
Vie 


Vin Re 


Van 


Vou Valid 
: Vou Data 
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HM50256P Series, HM50256CP Series, HM50256Z2ZP Series 


@PAGE MODE WRITE CYCLE 


tRAS 


RAS Vw 
Vie 

ICAS {CAs 
CAS Vin 


Vin } 
taSR 
al Aa {CAH 
” i. Ed eed 


Row v, Col Col 
Vin 
(wes zl f 
tWCH 
Van 
ry E 4 a iF 4 


Vie 


Vin 


Dout Von High Impedance 








Vou 


@ PAGE MODE READ MODIFY WRITE CYCLE 





Z| 

> 

nN 
5 


a 





WRITE 


tase 
a i ies 
Row Column . Column 
Address \ Address ) Address ( Address 


Din 


Dout 
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HM50257P Series, 
HM50257CP Series, 
HMS502527ZP Series 


262144-word X 1-bit Dynamic Random Access Memory 

@ FEATURES 

@ Industry standard 16-pin DIP, 18-pin PLCC, 16-Pin ZIP Pern 

Single 5V (+10%) 

On chip substrate bias generator 

Low Power: 350mW active, 20mW standby 

High speed: Access Time 120ns/150ns/200ns (max.) 

Common 1|/O capability using early write operation 

Nibble mode capability 

TTL compatible 

256 refresh cycles ..... (4ms) 

3 Variations of refresh: RAS only refresh, CAS before RAS 
refresh, Hidden refresh 


(DP-16B) 
HM50257CP Series 


M@PIN ARRANGEMENT 
@ HM50257P Series @ HM50257CP Series @HM50257ZP Series 


(CP-18) 


HM50257ZP Series 






(Bottom View) 





A: Veco Az As 
(Top View) (Top View) 


Ao~As_ | Address Inputs ~ ; 
CAS Column Address Strobe 








Din | Data In (ZP-16) 
Dout Data Out 

RAS Row Address Strobe 

WE Read/Write Input 

Vcc Power (+5V) 

Vss Ground 


Ao~A; | Refresh Address Inputs 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 


M@ BLOCK DIAGRAM 


Data-In Shift reg 
Buffer 


Switches 


Memory 
Array 


Row = Tee Row 
Decoder a toed Decoder 


Memorv 
Array 


arU-ar/,ac0)-ac7 
Vas 
Generator 


M@ ABSOLUTE MAXIMUM RATINGS 










&S Data-Qut 
Buffer 












2 


Memory 
Array 














Sense Amps & I O Gates 


Column Decoder 


Sense Amps & 1/0 Gates 


L 





Ase 








Are 





Memorv 
Array 





Column Decoder 
Sense Amps & I/O Gates 


Aoe 


Sense Amps & !'0 Gates 
4 





Voltage on any pin relative to Vsg .......--2---- -1V to +7V 
Operating temperature, Ta (Ambient).......... 0°C to +70°C 
Storage temperature ............20-000 00> 55°C to +125 C 
Short circuit output current ...........0... 0200 cee 50mA 
Power dissipation .......... 002 cc wee ee eee we eens 1w 
gm RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 






Parameter 









Supply Voltage 






Input High Voltage 
Input Low Voltage 


Note 1) All voltages referenced to Vss. 


MDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vec=5V+10%, Vss=0V) 


Operating Current (RAS, CAS Cycling: tac= min) | Iecr | — | 83 | — | 70 | — | 85 | mA | 1 
Stand by Current (RAS = Vin, Dout = High Impedance) | Iece | — | 45] — | 45 [ — | 4.5 | mA | 
Refresh Current (RAS only Refresh, trc™min) | Iecs | — | 62 | — | 53 | — | 42 | ma | 
Standby Current (RAS= Vin, Dout Enable) ae ane ee ee 
Refresh Current (CAS before RAS Refresh, tac™min) | Iece | — | 69 | — | 58 | — | 45 | mA | 

Nibble Mode Supply Current (RAS= Viz, CAS Cycling, fvc=min) | kes | -— | 87 [| ~- | 48 [| - | 37 | mA | 

Input leakage (0< Vin <7V) Ii | -10 | 10 | -10 | 10 | -10 | 10 | yA 

Output leakage (0< V...<7V, Dout = Disable) | tio | -10 | 10 | -10 | 10 | -10 | 10 | 

Output levels High (I.e— —5mA) Von | 2.4 | Veo | 2.4 | Vec | 2.4 | Vee 
Output levels Low (1.4. 4.2mA) | Vo. | 0 | 0.4 | 0 | 04 | 0 | 


Notes) 1 Jcc depends on output loading condition when the device 1s selected Icc max, 1s specified at the output open condition 


Parameter 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 


HECAPACITANCE (Vcc=5V+10%, Ta=25°C) 


326 


Te a 


Notes) 1 
2 CAS=Vin to disable Dout 


Capacitance measured with Boonton Meter or effective capacitance measuring method. 


MELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to +70°C, Vec=5V+10%, Vss=OV) 2: 19 IY 















































































































































RAS Precharge to CAS Hold Time 
Nibble Mode Access Time 

Nibble Mode RAS Cycle Time 
Nibble Mode RAS Pulse Width 











eer HM50257-12 HM50257-15 HM50257-20 aie SNe 
arameter aoe ni otes 
na ane OTS Be 
Read-Write Cycle Time 265 | -—{ 310 | —| 39 | —]| ns | 
BAS wo CAS Delay Tne 507 | ae [re 
Access Time from RAS | otra | — | 120] — | 150} — | 200] ns | 2,3 
“Access Time from CAS tc AC | — | of — | wm] — | 100 | ons | 3,4 
Output Buffer Turn-off Delay tor | — | 30/ — | 40[ -— | 50 5 
Transition Time (Rice and Fall) | tw = =6| 63 {) 650] 63 | 50 |) 8 | 50] ons | 6 
RAS Pulse Width 120 | 10000 | 150 | 10000 | 200 | 10000 
RAS Hold Time ee ed OO 
CAS Hold Tim Sh ee a a 
CAS Pulse Width | tcas | 60 | 10000 10000 | 100 | 10000} ns | 
CAS to RAS Precharge Time tcRP 10 oe al 10 | —| ns | 
Row Address Set-up Time tase | 0 Se | of -| of —-| ns | 
Row Address Hold Time tR 4H 15 a | 15 | —| 20 | —{[ ns | 
Column Address Set-up Time fase () = | of —-/| of —] os | 
Column Address Hold Time | fess 20 = | 25 | —| 30 | —| ns | 
Column Address Hold Time referenced to RAS” tar aie 80 | = { 10 | —| 130 | =| ns | 
Read Command Set-up Time tres 0 ae aoe 
Read Command Hold Time referenced to CAS” 0 -~ | -| 0] 
Write Command Set-up Time ics 0 ~ | —| 0 | 8 
Write Command Hold Time tncu 40) | | 45 | | 59 =. 
Write Command Hold Time referenced to RAS. a. | ter Tt 100 | | 120 | = | 155 | | ns | 
Rrite Command Pulse Width ie aids 40 Fo o- 7} 4 | - {| 55 | —| ns | 
Write Command to RAS Lead Time trv 40 P= | 45 | 55 | —|] ns | 
Write Command to CAS Lead Time tows 40 | | 45 | 55 [| —| ns | 
_Data-in Set-up Time ths 0 | =| of —| os | 9 
Data-in Hold Time ton 40 46 | -| 55 | —| ns | 8&9 
Data-in Hold Time referenced to RAS towe | 100 | - { 120 | — | 155 ~ 
RAS to WE Delay trip | | 150 | — | 200 | —| ns | 
CAS to WE Delay | tan | WD | | 75 | = | 100 | ons | 8 
Read Command Hold Time referenced to RAS tKRH | | 10 | —1| 10 | _ 
Refresh Period tREF HA St 
CAS Setup Time tOsk 
CAS Hold Time (CAS before RAS Refresh) fCHR — 200 
at 
fae 
Loe 








tv 4¢ 


tvr4 


ns 


w 


on 
iro) 
Oo 


ns 


Nn 
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> 
a 
rom] 











Bo} Go _— — 
WM 7} ROY OT} OL we Loe Bion —_ DO 
wo; nripolo o|o So oS 
w — 
a} oa ol 
i oloc oS < 








Nibble Mode Cycle Time {vc | o- | ns | 
CAS cage 1 
Nibble Mode CAS Precharge Time hor 25 -| 35 | —] ns | 
"Nibble Mode CAS Pulse Width [tes 25. Se Soe ee 
(to be continued ) 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 





‘ HM50257-12 | HM50257-15 | HM50257-20 ae ee 
aalistel ee [min | | min | ce ae es 
min max min max min ma 
Nibble Mode RAS Hold Time 


Nibble Mode CAS to WE Delay 

Nibble Mode Write Command to CAS Lead Time 
N.bble Mode Write Command to RAS Lead Time tae pe ef 55 ns 
Nibble Mode Write Command Pulse Width ote | 20 f= | 25 — 
Nibble Mode Read/Write Cycle Time | tence | 75 [ -— | 90 | -- [| 120 | — | os | 
Nibble’ Mole Read Whi CAS Puke Width eo eee Re eee oe 





Notes 
1. AC measurements assume [7 = Sns. 8. twos, ‘cwp and trwp are not restrictive operating 
2. Assumes that trcp < 'RCp (max). If trcp is greater parameters. 
than the maximum recommended value shown in this They are included in the data sheet as electrical 
table, tr 4c exceeds the value shown. characteristics only; if twos 2twes (min), the cycle 
3. Measured with a load circuit equivalent to 2TTL loads is an early write cycle and the data output pin will 
and 100pF. remain open circuit (high impedance) throughout the 
4. Assumes that tpcp2 rcp (max). entire cycle; if tcwp 2 tcwp (min) and trwp 2 
5. torr (max) defines the time at which the output tRwp (min), the cycle is a read-write and the data 
achieves the open circuit condition and output voltage output will contain data read from the selected cell; if 
levels are not referred. neither of the above sets of conditions is satisfied the 
6. Vyy (min) and V7; (max) are reference levels for condition of the data out (at access time) is indeter- 
measuring timing of input signals. Also, transition minate. 
times are measured between V;;, and V7, . 9. These parameters are referenced to CAS leading edge 
7. Operation with the trecp (max) limit insures that in early write cycles and to WE leading edge in delayed 
trac (max) can be met, trcp (max) is specified as a write or read-modify-write cycles. 
reference point only; if trcp is greater than the 10. An initial pause of 100us is required after power-up 
specified trop (max) limit, access time is controlled then excute at least 8 initialization cycles. 
exclusively by tcc. 11. At least, 8 CAS before RAS refresh cycle are required 


before using internal refresh counter. 





TIMING WAVEFORMS 
@READ CYCLE 
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Dout High Impedance 


<l Valid Data 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 


@WRITE CYCLE 











tac 
RAS t 
NS RAS 
treo tesH trp 
= 
= —{ 
tcwe 
Address x Row = YC Column 
Address Address 
twon 
WRITE iu 
tps 
Din \4 * / 
( Valid Data b 
[* ‘aN 
Dout High Impedance 


@ READ MODIFY WRITE CYCLE 


trawe 


RAS tras 
tap - 


treo 
tRwe 
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PN i on = 
tasn tcan 


i eo 
- LES 


Din Vadia 
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pee———— ECAC 


trac 


Dout High Impedance <i Valid Data oS 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 





@RAS ONLY REFRESH CYCLE 


{rc 


Ve 
tcrP 
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tAaSR 
(RAH 


Von 


Vee 
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* Refresh Address Ao—A7 (A\o- A\7) 


Von High Impedance 
Vo 


Dout 


@HIDDEN REFRESH CYCLE 





{RC 
(RAS {RAS trp 

Vin (Read ) pane (Refresh } eta | 
RAS 
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taR 
teas 

tii tee | 
CAS ¥ 

Vie [ASR k 
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Vw oer fi Ee 
Row WCC 

Vie 
sR aa a 
: ¥, 

Vis ICAC {RRH 

{OFF 
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Dout G Valid Data ) 

Vor 

@CAS BEFORE RAS REFRESH CYCLE 
{RP tRAS trp {RAS 








Vin 

RAS 
Vin 

— Von 

CAS 
Vie 
Vin 

Address 
Vie Don't care 
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@ COUNTER TEST 


OQ 
a 
” 


«Address 


Viv 


Vie 


Vie 


Vin 


Vie 


Via 


HM50257P Series, HM50257CP Series, HM502572ZP Series 


(Refresh) (Read/Write) 






~ 
> 
wn 
oY 


care ene y 


Dotted line means read cvcle {RCS 


@NIBBLE MODE READ CYCLE 
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Dout 
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\ alid Valid 
Ce} NED 
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HM50257P Series, HM50257CP Series, HM50257ZP Series 


@NIBBLE MODE WRITE CYCLE 


{NRC 


Via 
RAS 
Vie | 


Vin i i vd 
LASR 
Vin ea 
Row \/ Col 
Vin ; 
{wes i (WOH 
os Vin 
' ia 
“ é 4 4 
[= a 
KK OEOXEDOXED 





-Q 
> 
nN 


i — 
Vin 
V 
Vin 
Vou High Impedanc 
Dout pedance 
Vou 





(RAS 


af Vin 
RAS 

Vin 

Vin 
CAS 

Vin 





Row \/ Col 
wm" Me as 
iL 


Vie 
Von 
Valid Valid 
Pas Vo te) ep Gos 2 
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HM51256GP Series 
HM51256CP Series 


262144-word < 1-bit CMOS Dynamic Random Access Memory 


SFEATURE 
@ 262, 144 word x 1 bit DRAM 
Plastic 16 pin DIP & 18 pin PLCC 
Double layer Poly-Si/Policide Process, high performance CMOS 
Power supply voltage: 5V + 10% 
Access time 
Row access time: 100/120/150ns 
Address access time: 45/55/70ns 
@ Cycle time 
Random read/write cycle time: 180/210/250ns 
High speed page mode cycle time: 55/65/80ns 
@ Lower power 
Standby: 11mW 
Active: 330/275/220mW 
@ Input and output: TTL compatible 
Refresh: 256 cycles/4ms 
® Refresh function: RAS only refresh, CAS before RAS refresh, 
Hidden refresh 
@ High speed page mode capability 
Edge triggered write capability 
@ Fast CAS output control 





M@ ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vgg ...........4.. -1V to +7V 
Operating temperature, Ta (Ambient).......... 0°C to +70°C 
Storage temperature .............-.200- -55°C to +125°C 
Short circuit output current ......... 2.2.0 ee eee eee 50mA 
Power dissipation .......... 000. cece ete ee eee eee 1W 

Ao~As Address Inputs 

CAS Column Address Strobe 

Din Data In 

Dout Data Out 

RAS Row Address Strobe 

WE Read/Write Input 

Vee Power (+5V) 

Vss Ground 

Ao~A; Refresh Address Inputs 


Note) The specifications of this device are subject to 
change without notice. 


Please contact your nearest Hitachi’s Sales Dept. 
regarding specifications. 
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HM51256P Series 





(DP-16B) 
HM51256CP Series 













(CP-18) 


@ PIN ARRANGEMENT 


@ HM51256P Series 





(Top View) 
@ HM51256CP Series 


Din As Vss CAS 





Ai Vec Ar As 
(Top View) 
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HM51256P Series, HM51256CP Series 





Din Dout 


















Data out 
Buffer 


Data in 
Buffer 


R/W Clock 
Generator 
CAS Clock 
Generator 


RAS Clock 


Generator 


Refresh 
eee ee 
Address i Row ‘ 















Memory Array 
262,14 4bits 













Column Decoder 





Counter Address 
Buffer 


Sense Amps and I/O Gates 







As 






Column 
Address 


Buffer 
Vcc O—= 
es 


mi RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 


input High Vol SR 7s Eo =e TC ER 3 
Input Low Voltage Vie | -10 | — | 08 | V 1 


Note) 1. All voltages referenced to Vss 


Ao 





MDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vec=5V+10%, Vss=0V) 


p Eee HM51256P/CP-10 | HM51256P/CP-12 | HM51256P/CP-15 
waned | min | max _| 
Operating Current (RAS, CAS Cycling: trc=muin) | dec. | — | 60 | 
Standby Current (RAS = Vin, Dout = High Impedance) Iccz Lo 2 


nit Notes 


= 


EIB 12/3 13131373 
SN OO OO a Oa ad 


] 


Pewee 
Refresh Current (RAS only Refresh, tac=min) Ices | | | | 
Standby Current (RAS= Vix, Dout Enable) Icca | | | — | 6 | 
Refresh Current (CAS before RAS Refresh, tac=min) Iccs | | | — | 
Page Mode Supply Current (RAS= Viz, CAS Cycling, tec =mun.) Icce Eel ow 
Input leakage (0< Vin <7V) 
Output leakage (0< V...<7V, Dout = Disable) —1 
Output levels High (J... —5mA) 


fii, 1G | | 10 | 
Output levels Low (J..=4.2mA) Vor | 0 | 0 | 04 | 0 | 


Notes) 1 Icc depends on output loading condition when the device is selected IJcc max, 1s specified at the output open condition 


ME CAPACITANCE (Vcc=5V+10%, Ta=25°C) 


oe 


Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method. 
2. CAS= Vin to disable Dout. 
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HM51256P Series, HM51256CP Series 


Wi ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to +70°C, Vec=5V+410%, Vss=0V) 
@ Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter) 


Parameter 


Random Read or Write Cycle Time 
RAS Precharge Time 

RAS Pulse Width 

CAS Pulse Width 

Column Address Set-up Time 
Column Address Hold Time 
Column Address Hold Time to RAS 
RAS to CAS Delay Time 

RAS to Column Address Delay Time 
RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 

Row Address Set-up Time 

Row Address Hold Time 


Transition Time (Rise and Fall) 


Refresh Period 
@ Read Cycle 


Parameter 


Access Time from RAS 

Access Time from CAS 

Access Time from Address 

Read Command Set-up Time 

Read Command Hold Time to CAS 
Read Command Hold Time to RAS 
Column Address to RAS Lead Time 
Output Buffer Turn-off Time 


@ Write Cycle 


Parameter 


Write Command Set-up Time 

Write Command Hold Time 

Write Command Hold Time to RAS 
Write Command Pulse Width 

Write Command to RAS Lead Time 
Write Command to CAS Lead Time 
Data-in Set-up Time 

Data-in Hold Time 

Data-in Hold Time to RAS 


@ Read-Modify-Write Cycle 


Parameter 


Read- Write Cycle Time 
RAS to WE Delay Time 
CAS to WE Delay Time 
Column Address to WE Delay Time 


—__ [HNSRSGP/CP 10 | HIGLGGRTCP 12 [HMBLRICP I] | 
me [min Tmax [min [max [min Tmax |" | O° 
me | 100 | — | 210 | — | 250 | — | me | 

ed 

jo000 | 75 | ao000 | 95 | 1000 

Tico | | - | ot - | | - | m | 

awe | of - | of- | of - | m | 
ten | | — | [| »]- | | 
te [5 | — [|] — | no [= | ae | 
isco [35 [ef 3 [wT 0 |i 

tan [20 | 5] | | | | os | 9 

Tmo [| - | of - || - | m | 

j00 | — [0 [| iso [= | as 

Pee ep) 0] fe 

ie 

Ft [is | - | | - |] - | me | 

ee ee 
Summbot | HM#1256P/CP-10 | HM51256P/CP-12 | HMSI256P/CP-15 | 1. | ar tes 
ymbol rain [max | min | max 

Wt [=p po] | | | 

ieee oe eo ee 

eee Oe Oe 
ew [io [= [| [|= | me | 
ten | | - | 8 | — | 7] — | | 

[torr [| 0 | | 0] wf >] »] = | 6 
cee HMS1256P/CP-12 | HMBI256P/CP-15| |. | 
vmbol Fria [-max | min [ max | min [ max | Ut | Notes 

Tw [of-|olf-|ol-|= |. 
wer | [| o | | ep | | 
iver | 0 | — | | — [us| — | ms | 
i [mo [- {| a|- | o]— | w | 
“tw [25 [| oe 
em \95 [0 8 
Pos [| o[-|o|=| 0|-||um 
[te [20s 0s 
tom [7s | — [of - [no [— [os | 
ame HMS1256P/CP-10 
Symbol Unit | Notes 
Fe celle acc ec Gal 
es ee 
re Ee ee ee 
Eee eee ee ae: 
ee ee 
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HM51256P Series, HM51256CP Series 


@ Refresh Cycle 










HM51256P/CP-10 | HM51256P/CP 12 | HM51256P/CP-15 


Parameter Symbol Notes 


CAS Set-up Time (CAS before RAS Refresh) 10 a 
CAS Hold Time (CAS before RAS Refresh) ees ns 
RAS Prechange to CAS Hold Time aca = | 15 ns 


@ High Speed Page Mode Cycle 

















| HMS1256P/CP-10 | 10 | HMS1256P/CP-10 | HM51256P/CP. 12 | HM51256P/CP-15 


Parameter Symbol Notes 
a eee. 


High Speed Page Mode RAS Pulse Width Beet 






ERAPC 














RAS to Second WE Delay Time "3 = ns 

CAS Precharge Time 20 

Write Invalid Time fw 10 15 

Access Time from Column Precharge Time toap = 75 ns 20 


@ High Speed Page Mede Read-Modify-Write Cycle 





HM51256P/CP-10 | HM51256P/CP-12 | HM51256P/CP-15 


Parameter Symbol Unit | Notes 
nw [os [on [ms | 


High Speed Page Mode Cycle Time on Read-Write CRW PC 


Access Time from Previous WE teu — 90 eo 110 ea 140 3,13 


Previous WE to Column Address Delay Time tw ap 45 30 35 15 


Notes: 





oa 
— 
i) 


AC measurements assume t7 = Sns. 

Assumes that tpcp StRcp (max) and trap StRAp (max). If trcp or tRAD 1s greater than the maximum 

recommended value show in this table, tR4cC exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL loads and 1O0pF. 

Assumes that tpcp 2 tRCp (max), tRAD StRADp (max). 

Assumes that trpcp S trcp (max) and tR4p 2 tRADp (max). 

tOFF (max) defines the time at which the output achieves the open circuit condition and 1s not referenced to 

output voltage levels. 

7. VyH (min) and Vyy (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between Vyy and V7z. 
8. Operation with the tpcp (max) limit insures that tp, 4¢ (max) can be met, tRCp (max) is specified as a reference 
point only, if trcp is greater than the specified tpCp (max) limit, then access time is controlled exclusively by tC4c. 
9. Operation with the trp 4p (max) limit insures that tp.4¢ (max) can be met, tp 4p (max) 1s specified as a Re- 
ference point only, if tr 4p 1s greater than the specified tr 4 p (max) limit, then access time is controlled 
exclusively by t4 4. 

10. twcs, tRwp. tCwp and t4 wp are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only. if twos 2 twos (min), the cycle 1s an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the entire cycle, if tpwp 2 tRwp (min), tcwp 2 tcwp 
(min) and t4wp 2 tawp (min), the cycle is a read/write and the data output will contain data read from the 
selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access 
time) is indeterminate. en sar! 

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed 
write or read-modify-write cycles. 

12. tRrwPc (min) = t4pp (min) + tw,4p (max) + tr. 

13. Assumes that tw4p Stwap (max). If tw,4p is greater than the maximum recomended value shown in this 
table, tpy,4 exceeds the value shown. 

14. Assumes that tw4p 2 twaAp (max). 

15. Operation with the tw, p (max) limit insures that tpy,4 (max) can be met, tw, p (max) is specified as a 
reference point only, if twp is greater than the specified tw4p (max) limit, then access time is controlled 
exclusively by t4 4. 

16. An intial pause of 100us is required after power-up then execute at least 8 initialization cycles. 

17. At least, 8 CAS before RAS refresh cycles are required before using internal refresh counter. 

18. Assumes that t4sc = tcp —5 ns. 

19. tr4apc defines RAS pulse width in High Speed Page mode cycle. 

20. Access time is determined by the longer of t4,4 or [C4C Or tC AP. 


nN Re 


ae le aal ad 








- 
s 
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HM51256P Series, HM51 256CP Series 


TIMING WAVEFORMS 
@ Read Cycle 


CAS eat 


== 


« 7 7 ph 
is plea 


*/777/|: Don’t Care 


irc 
RAS ee 
tRWL 
tRSH 
trcp 
eat tem | 
tasR 


ca twWcrR 


sour 
« WOW 
Lae es atl ad 


@ Write Cycle 


i?) 


om LLLLLLLIR WLLL LLL LL LLL. 


*(7////|: Don't Care 
* * tucs2tucs (min) 
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HM51256P Series, HM51256CP Series 


@ Read Modify Write Cycle 


trwc 
- Re a ee 
tasR 


i ar 


ul 


De a 
Dout G, 4 ¢//p 
PI a ned 


*[/////] : Don't Care 
* *® frwp =z tRwp (min) 
tcwo& tcwp (min) 

tawp (min) 


( 


tawn2 


@RAS Only Refresh Cycle 





*(///7/\° Don’t Care 
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HM51256P Series, HM51256CP Series 


@ Hidden Refresh Cycle 





Po cm 


Read Refresh 








*(////): Don’t Care 


@ CAS Before RAS Refresh Cycle 


tre trc 


Ee eG C7 ET NERC 


_ ee ee ee 
ae —— are —— 


{> 





Address 


*(7/77A : Don't Care 


@ High Speed Page Mode Read Cycle 


‘cane tRAPC 


tar 
' tpc 


= 

Sy me 

‘aces tc 

CAS Ks = nek 5 ea 


leslie 
= HKD mn 2 / YX Column N WIN, 
Lath oi CLL 


We a aL id 





Address TX Row | ( 






Dg 


#//////\: Don't Care 
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HM51256P Series, HM51256CP Series 


@ High Speed Page Mode Write Cycle 


RAS ; 






" = = = OH mm 
et att)—4# 
ae 


Sob ore XK, a LLL LLL LLL 


Open** 








*(/7/77/|: Don't Care 
**® twos 2 twcs (mn 


@ High Speed Page Mode Read Modify Write Cycle 







: { aan 
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FiIMS51256LP Series 


HM51256LCP Series 


262 144-word x 1-bit CMOS Dynamic Random Access Memory | 11M51256LP Series 


sFEATURE 
@ 262, 144 word x 1-bit DRAM 
Plastic 16 pin DIP & 18 pin PLCC 


Power supply voltage: 5V + 10% 
Access time 
Row access time: 100/120/150ns 
Address access time: 45/55/70ns 
@ Cycle time 
Random read/write cycle time: 180/210/250ns 
High speed page mode cycle time: 55/65/80ns 
@ Lower power 
Standby: 11mW (TTL level), 1.1 mW (CMOS level) 
Active: 330/275/220mW 
Data Retention Current: 300uA/trer = 32ms 
@ Input and output: TTL compatible 
Refresh: 256 cycles/4ms 
@ Refresh function: RAS only refresh, CAS before RAS refresh, 
Hidden refresh 
@ High speed page mode capability 
Edge triggered write capability 
@ Fast CAS output control. 


@ ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vgg ............-.. -1V to +7V 
Operating temperature, Ta (Ambient).......... 0°C to +70°C 
Storage temperature ............-00000- -55°C to +125 C 
Short circuit output current ...........2.0 02 ee eee 50mA 
Power dissipation ........ 0... cee ee eee ee ee ee eee 1W 
(Top View) 

Ao~As Address Inputs 

CAS Column Address Strobe 

Din Data In 

Dout Data Out 

RAS Row Address Strobe 

WE Read/Write Input 

Vec Power (+5V) 

Vss Ground 


Ao~Az Refresh Address Inputs 


Note) The specifications of this device are subject to 
change without notice. 


Please contact your nearest Hitachi’s Sales Dept. 
regarding specifications. 
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Double layer Poly-Si/Policide process high performance CMOS 


Preliminary 





ai 


(DP-16B) 
HM51256LCP Series 


al 


(CP-18) 













m@ PIN ARRANGEMENT 
@ HM51256LP Series 





(Top View) 
@® HM51256LCP Series 





Ar Voce Ar) As 
(Top View) 
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HM51256LP Series, HM51256LCP Series 





=BLOCK DIAGRAM 


Din Dout 


R/W Clock 

Generator Data in Data out 
CAS Clock 

Generator 


Buffer Buffer 


Refresh ae 
Control 
Memory Array 


262,14 4bits 
Address Row 
Counter ay Address 
Buffer 


Column 
Address 
Buffer 


Sense Amps and I/O Gates 
Column Decoder 





Voc O— 
se 
“ M@ RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C) 





Input Low Voltage Vin 


Note) 1. All voltages referenced to Vs; 


MEDC ELECTRICAL CHARACTERISTICS ( Ta=0 to + 70°C, Vec=5V+10%, Vss=0V) 


. : ener HM5126LP/LCP-10} HM5126LP/LCP- 121} HM5126LP/LCP-15 
arameter ymbo mini | max | res fax ax 


max 
Operating Current (RAS, CAS Cycling trc=muin) | keer | = | 6 | - | 50 
Standby Current (RAS= Vix, Dout = High Impedance) F Ice | - | 2 | = | 2 
Refresh Current (RAS only Refresh, rc =min) | ices | - | 6 | - | 50 | 
Standby Current (RAS= Vin, Dout Baeble) ie ao a ee 
Standby Current (RAS, CAS= Vcc -0 2V) | dccs | - | 200 | — | 200 | 
Refresh Current (CAS before RAS Refresh, frc =min) | kes | - | 55 | — | 45 | 


Page Mode Supply Current (RAS= Vi, CAS Cycling, fe: = min) Icc7 | - | 6 | - | 30 


nit | Notes 


=} 


1 


a" 


BIE ISISIE|SIS/313| ¢ 


Input leakage (0< Vin <7V) =10 | 10 10 
Output leakage (0< Vou<7V, Dout = Disable) ILo 
Output levels High (Jou = —- 5mA) 


1 | 
Ree em 3 
& | Oo} co 
DO 
OI Nj] a w| 2 Pal 
=a | oOo} oe wjo nN] o 


i} | 
Nye] ee 
=| Oo}])o 

2|x| = 
mela | oO 


-|- 


Output levels Low (Jou. =4 2mA) Vor 2 04 


Notes) 1 J: depends on output loading condition when the device ts selected /c< max 1s specified at the output open condition 


BECAPACITANCE (Vcc=5V110%, Ta=25°C) 


Parameter typ 


Unit Notes 


Address, Data oe ee ae 

Input Capacitance 
Wo fee) ee 
Output Capacitance Sa GE GN 2 


Notes) 1 Capacitance measured with Boonton Meter or effective capacitance measuring method 
2. CAS = Vin to disable Dout 
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HM51256LP Series, HM51256LCP Series 


@ ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to +70°C, Vec=5V+10%, Vss=0V) 


@ Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter) 


i veshies ae HM5126LP/LCP-10| HM5126LP/LCP-12 ee unit ie 
| min | | max | | min | max | | min | max | 
Random Read or Write Cycle Time ft | 10 | - | 20] - | 250 | — | mw | 
RAS Precharge Tume me | 7 | - | |] - | | - | = | 
RAS Pulse Width [tna _| 65 | 10000 | 75 | 10000 | 95 | 10000 | ns _| 
CAS Pulse Wieth = | - {| | - || - | «| 
Se oe msc | of - | of - | of -| wm | 
Column Address Hold Time (te | 20 | - | | - | 0] - | ms | 
Column Address Hold Time to RAS tar | 7 {| - | go] - | 110 | = | ons | 
RAS to CAS Delay Time [taco [a5 | ts; | 9] 20 | i5| m= | 8 
RAS to Column Address Delay Time 55 | 20 | 65; 25 | 80] ns | 9 
RAS Hold Time ase | 5 | - | 0] - | 6) - | | 
CAS Hold Time tesw | 100 | — [io] - | of — | ms | 
CAS to RAS Precharge Time [terre | | - | wy - | of - lm, 
Row Address Set-up Time [mse | 0] - | of - | 0] - | m 
Row Address Hold Time tn | is | - |] - | ol -to 
Transition Time (Rise and Fall i 
Refresh Period [eer [= [ «af - |] «f- | 4} os | 
Refresh Period [omen] = [#2 [| 2 f— | # [os [a 
@ Read Cycle 
bes | Symbar PREECE HM5126LP/LCP-12|HMSI26LP/LCP-15] 15. | x toc 
Access Time from RAS | trac | 100 | | 120 | - | 150 | ons | 2.3 
Access Time from CAS [tex [| - | | - | | - | % | m | a6 
Access Time from Address im ~- | ef) | - |) [350 
Read Command Set-up Time [mes | 0] - |] of -|o[- |= 
Read Command Hold Time to CAS Pew fof - | of -|[of- | ms _ 
Read Command Hold Time to RAS tame | 0 [| - | 0 | - | 0 | — | m6 
Column Address to RAS Lead Time eS ER HOM ee eee 
Output Buffer Turn-off Time 0 ae Of 80 Oe 85: one... 6 
@ Write Cycle 
Baad | Symbor P ee unt | cess 
| min | max | min | max | min | max 
Write Command Setup Time wes [| of-]|o]-|{ of -|[= |W 
Write Command Hold Time wen | 25 | -~ | 9 | - | a] - | me 
Write Command Hold Time to RAS wen | 0 | - | 6 | - | s | - [os | 
Write Command Pulse Width we fo | - || - | | — [as 
Write Command to RAS Lead Time tae | 25 | = | 3 | - | 3] - | m6 
Write Command to CAS Lead Time ton | [| - fo ]- if sf - [| 
Datain Set-up Time m | o|-|,o/- |] o;-|[=|H 
Data:in Hold Time om _| 20 | - | | - | | - | [ton 
Datain Hold Time to RAS om | 5 | - | | - | no] - [ms | 
@ Read-Modify-Write Cycle 
HM5126LP/LCP-10]HM5126LP/LCP-12 |HM5126LP/LCP-15 
Unit | Notes 


Parameter Symbol 
min min min max 
Read-Write Cycle Time 210 Lad 245 P= | 290 


n 


Mn 
— 
Oo 


RAS to WE Delay Time trwp 100 | = | 120 


CAS to WE Delay Tie i [=| -]| =f 
Column Address to WE Delay Time | two | 45 | oe 


n 
ht — 
oO OQ 


— 
Nj)po]o 
OoOlylunt & 
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@ Refresh Cycle 
Parameter 


CAS Set-up Time (CAS before RAS Refresh) 
CAS Hold Time (CAS before RAS Refresh) 
RAS Precharge to CAS Hold Time 


HM51256LP Series, HM51256LCP Series 


HM5126LP/LCP-10]HM5126LP/LCP-12| HM5126LP/LCP-15 


cS 


Symbol nit | Notes 


max 
tcsr 
tcHR 


trPC 


— — — 
rt) 
ra 
— — 
— — —_ 
on i) Oo 
po) 
bad 


@ High Speed Page Mode Cycle 


HM5126LP/LCP-10| HM5126LP/LCP-12|HM5126LP/LCP-15 


ele lalelela| f elalel ge | 


Parameter Symbo nit | Notes 
ma max | min | max 

High Speed Page Mode Cycle Time tec a 19, 21 
High Speed Page Mode RAS Pulse Width 20 
RAS to Second WE Delay Time | tesw | 105 | - | 125 f — | 155 | - | 
CAS Pecare Tine Pe | s[-|»l-|[*|-_ 
Write Invalid Time | ww: =| 1 | - | | - | wf] - | 
Access Time from Column Precharge Time | tear | - | sof - | oo] - | 75 21 


@ High Speed Page Mode Read-Modify-Write Cycle 


HM5126LP/LCP-10)HM5126LP/LCP-12/HM5126LP/LCP-15 


| max | 

ae 

| 
4 


Notes: 1. AC measurements assume t7 = 5ns. 

Assumes that tpcp StRcp (max) and trap Strap (max). If tpcp or trp is greater than the maximum 

recommended value show in this table, tp 4c exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL loads and 100pF. 

Assumes that trcp 2 tRCp (max), tRAD St (max). 

Assumes that tpcp Strcp (max) and trap 2 tRAD (max). 

tOFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to 

output voltage levels. 

7. ViH (min) and Vyzz, (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between Vyy and V7. 

8. Operation with the tpcp (max) limit insures that tp 4¢ (max) can be met, tpcp (max) is specified as a 
reference point only, if tpcp is greater than the specified trp (max) limit, then access time is controlled 
exclusively by tcc. 

9. Operation with the tr4p (max) limit insures that tp4¢ (max) can be met, tr 4p (max) is specified as a Re- 
ference point only, if tp 4p is greater than the specified tr 4) (max) limit, then access time is controlled 
exclusively by t4 4. 

10. twcs, tRWD, tCwD and t4 wp are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only: if twos 2 twcCs (min), the cycle is an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the entire cycle; if tpwp 2 trwp (min), tcwp 2 tCcWD 
(min) and t4 wp 2 t4 WD (min), the cycle is a read/write and the data output will contain data read from the 
selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access 
time) is indeterminate. Loe et 

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed 
write or read modify write cycles. 

12. tRWPC (min) = t4 wp (min) + twap (max) + t7. 

13. Assumes that tyw4p S twAp (max). If twp is greater than the maximum recomended value shown in this 
table tpy,4 exceeds the value shown. 

14. Assumes that tw4p 2 twAp (max). 

15. Operation with the twp (max) limit insures that tpy4 (max) can be met, twp (max) is specified as a 
reference point only, if twp is greater than the specified twp (max) limit, then access time is controlled 
exclusively by 14 4. 

16. An intial pause of 100s is required after power-up then execute at least 8 initialization cycles. 

17. Atleast 8 CAS before RAS refresh cycles are required before using internal refresh counter. 

18. The HM51256L extends the refresh period to 32ms during RAS only refresh operation. 

19. Assumes that t4sc = tcp —- 5ns. 

20. tRAPC defines RAS pulse width in High Speed Page mode cycle. 

21. Access time is determined by the longer of t4,4 or {C4C OF (CAP. 


Parameter Symbo Unit | Notes 
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High Speed Page Mode Cycle Time on Read- Write trwPec 





Access Time from Previous WE tpwa 3, 13 
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Previous WE to Column Address Delay Time twab 


es 


A eat 








© HITACHI 
Hitachi America Ltd. «© 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 343 








HM51256LP Series, HM51256LCP Series 


TIMING WAVEFORMS 


@ Read Cycle Pe 
BAS {tt 

f 
ac 


CAS nae | 
sil aca 
ime rere aa ee 


‘hi — ‘a 
‘ TY | XL 


*77777\: Don't Care 


tRC 
RAS ae ee 
true 
trsu 
trcp 
eee er ere 
tasr 


a, 
" cee ee 
taal fe Aid ae 


@ Write Cycle 


~ TTD TTT. 


Open” 
Dout 
*(///L/\: Don’t Care 
** tucsztwes (min) 
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HM51256LP Series, 4451256LCP Series 


=onm| 


Dn Ne 


*[///7/ > Don't Care 
** truDS tRwD (min) 
tcwn& tcwo (min) 
tawo& tawp (min) 
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@RAS Only Refresh Cycle 





*(////7|: Don't Care 
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HM51256LP Series, HM51256LCP Series 


@ Hidden Refresh Cycle 





@ CAS Before RAS Refresh Cycle 


trc 
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RAS ty yo ey 
{csr 
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Dout 


*(7777A : Don't Care 
@ High Speed Page Mode Read Cycle 


RAS : tRAPC 
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HM51256LP Series, HM51256LCP Series 


@ High Speed Page Mode Write Cycle 





*(////7): Don't Care 
* * twos 2 twos (min) 


@ High Speed Page Mode Read Modify Write Cycle 
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HM51258P Series, 
HM51258CP Series 


262144-word x 1-bit Static Column Dynamic RAM HM51258P Series 
The HM51258 is the 262,144 word by 1 bit static 
column dynamic random access memory utilizing the 
Hitachi 2um CMOS process. 

This device has static column circuit and it is good for 
high performance main storage or for page access 

applications. es 


While the row circuitry is still dynamic, and it controls 
the power consumed in the static circuitry. It realizes 








very low power dissipation. (DP-16B) 
Multiplexed address and the 16 pin pinout are com- 

patible with the fully dynamic 256K DRAM HMS51258CP Series 
HM50256. 

= FEATURES 

© 262,144 word x 1 bit SCRAM ae 
@ Plastic 16 pin DIP & 18 pin PLCC 

@ Double layer Poly-Si/Policide Process, high 


performance CMOS 





@ Power supply voltage—5V + 10% 
@ Access time (CP-18) 

Row access time— 85/100/120/150ns 

Address access time— 40/45/55/70ns #PIN ARRANGEMENT 
@ Cycle time @ HM51258P Series 


Random Read&Write cycle time—155/180/210/250ns 
Static Column cycle time—45/50/60/75ns 

@ Lower power 
Standby — 1mW 
Active — 385/330/275/220mW 

@ Input and output—TTL compatible 

® Refresh—256 cycles/4ms 

® Refresh function—RAS only refresh, CS before 
RAS refresh, Hidden refresh 

@ Static column mode capability 





@ Edge triggered write capability 
@ Fast CS output control 

(Top View) 
= BLOCK DIAGRAM @ HM51258CP Series 


Din Va vss CS 


Memory Array 
262,144 bus 


Refresh 
Control 





Ay bee Xr As 
(Top View) 
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HM51258P Series, HM51258CP Se«ies 
» ABSOLUTE MAXIMUM RATINGS 


Parameter Symbol Rating Unit 
—1.0 to +7.0 Vv 


—1.0 to +7.0 Vv 


Voltage on any pin relative to Vgg 
Supply Voltage relative to Vgg 
Short circuit output current Bat 


Power dissipation 1.0 W 


0 to +70 °C 
—§55 to +125 °C 


= RECOMMENDED DC OPERATING CONDITIONS (7, =0 to +70°C) 


Parameter yp 
Supply voltage 
Input high voltage 2.4 
Input low voltage 


Note) All voltages referenced to Vgg. 


= DC ELECTRICAL CHARACTERISTICS (Vec=5V+10%, Vss=0V, Tz=0 to +70°C) 


im HM51258-8 [HM5 1258-10 HM51258-1 2,HM51258-15 
Parameter Sybmol Test conditions nit | Note 


Operating current | /cc]7 | RAS,C Cycling, tRC=min 


Operating temperature 
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Storage temperature 
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Standby current _ | ICQ? AS=V IH, Dout=High Impedance 
Refresh current Icc3. 


Standby current 








RAS only Refresh, tRC=min 
RAS=V 7, Dout Enable 








— 





CS before RAS Refresh, tRC=min 
Static Column Mode, 
tRSC. twSC=min 
Vin=0 to 7V 


Vout=9 to 7V 


Refresh current 


~ ay 
Olwlo 


~ 
Oo 
tN 
py 











Operating current 


— 






i=) 


Input leakage 
Output leakage 





Output high voltage 


Toyt=4.2mMA 


NR 

PS 
ol™N 

Y 
Eb 


N 
> 


NN — 


Output low voltage | Voz 


Note) 1. [cc depends on output loading condition when the device is selected. 
ICC max is specified at the output open condition. 


= CAPACITANCE (Vcc=5V+ 10%, Tq=25°C) 







Note) 1. Capacitance measured with 
Boonton Meter or effective 
capacitance measuring method. 

2. CS=Vy,; to disable Dout. 


Parameter 


Input capacitance 





Output capacitance 
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HM51258P Series, HM51258CP Series 
= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING 
CONDITIONS (7, =0 to +70°C, Vec=5V+10%) 


@ Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameter) 


HMS5 1258-8 |HM51358-10/HM51258-12]HM51258-15 











sie sigs Tai ns [is fae [a [ee ue P| Ut [Noe 

Random Read or Write Cycle Time tre [155 | -— | 180] - | 210] - | 250] - | ns | 
RAS Precharge Time Pa 
RAS Pulse Width tRAS | 55 |10000| 65 |10000} 75 |10000] 95 {10000} ns | 

“CS Pulse Width rcs ft fs] - 30] — fas] — La 
RAS to CS Delay Time tRCD 60 | 25 | 75 | 25} 90} 30/115 | ns | 8 
RAS to Column Address Delay Time 20} 55 | 20] 65] 25 {| 80] ns | 9 
RAS Hold Time lexan [ae = os a0 | an | 
CS Hold Time be 
CS io RAS Precharge Tine Em 
Row Address Set-Up Time ai tASR of - | of -~ {| of - [| of - | ns | 
Row Address Hold Time traH | 10} —- {| 15] - | 1s] - | 20] - | ns | 
Transition Time (Rise and Fall) tr | 3] 50] 3{ sol 3{ so} 3] sol ns | 7 
Refresh Petiod ea ae 

@ Read Cycle 
Access Time from RAS tRAC Fie a8S. Ii ee 0 100 Ferd 120 is 150 | ons | 2,3 
Access Time from CS evra See ar eee ETE 
Access Time from Address ftaa_ | - | 40] - [| 45] - | s5{ - | 70] ns _ 3,5,14 
Column Address Hold Time to RAS on Read | tar | 8s | — | 100 a ee ee 150] - | ns | 
Read Command Set Up Time Te oe oo el a) 
Read Command Hold Time to CS fercH | Of - | of ~ | of - | 0] - | ns | 
Read Command Hold Time to RAS tRRH | 10] - | 10{ - { 10} = | 10] - [| os | 
Column Address to RAS Lead Time !trat | 40} — | 45} - | 55] - | 70] - | ns | 
RAS to Column Address Hold Time /taH | 10| — | 15 ef DO, Sh 20. | | ais 16 
Output Hold Time from Address ‘ton | 5] — | 5 | - {| 5, — | 5 - | ns | 
Output Buffer Turn-off Time ‘torr | 0[{ 20{ O| 25] Of} 30] Of 35] ns | 6 

eWrite Cycle 
Column Address Hold Time rcan | 15 — | 20] —] 3st — | sol = [as 
Column Address Hold Time to RAS on Write | “AWR | 60] - | 75] - | 90[ - [110] - | ns | 
Write Command Set-Up Time ltwes | Of ~ | of —-[ of - | of] - | as | 10 
Write Command Hold Time twCH 2008 ac 25 = | 90 |e) 3S ee | ns 
Write Command Hold Time to RAS twcr | 65| — | 80{ - {| 95] — [115] - | os | 
Write Command Pulse Width [twp | 15 | — | 20] - { 25] - | 30] - | ns | 
Write Command to RAS Lead Time !trwe | 20] — | 25] - | 30] - | 35] — | ns | 
Write Command to CS Lead Time |tcw. | 20} — | 25] - | 30] -— | 35] — | nos | 
Dain Setup Tin i TT 
Data-in Hold Time toy | 1s | - | 20] - | 25] - | 30] — | ns [10,11 
Datain Hold Time to RAS Monn eo Sos i Od = lol [oe 


(to be continued) 
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HM51258P Series, HM51258CP Series 


@ Read-Modify-Write Cycle 


Parameter ene SS unit Notes 
Read Write Cycle Time ray ae 
RAS to WE Delay Time [rwo | 85 — [100] — | 120] — | 150] — | ms | 10 
CS to WE Delay Time tcwo | 20| - | 25| - | 30] - | 35] - | ns | 10 
Column Address to WE Delay Time [two | 40 - | 48] - | 85] - | 70) — | ms | 10 
Output Hold Time from WE onw{ 23 — | sf - 1] 25| — | 25, - | a 
@ Refresh Cycle 
GS Set-up Time (CS before RAS Refresh) [csr | 10] - | 10] - | 1] -| 10] -| 
CS Hold Time (CS before RAS Refresh) tcur | 10| - | 10] - | 10] - | 10} - | ns | 
RAS Precharge to CS Hold Time iret a as ee [os se | | 
@ SC Mode Cycle 
SC Mode Cycle Time on Read fase | 8] - | 50] -] ©] -| | -[ m1 
SC Mode Cycle Time on Wit rrwse | 43] —- | sof - | oo] -| 75] — | mm 
RAS to Second WE Delay Time tRSW | 90] — | 105 | = | 125 | — | 155 | = | as | 
SC Mode RAS Pulse Width FRASC| 55 |75000|_65 [75000] 75 [7500095 |75000|_ns_ 
CS Precharge Time Ce TC OB 
Write Invalid Time iwi [tof - | 10f - | 1s[—| is] —| 2s 
@ SC Mode Read-Modify-Write and Mixed Cycle 
SC Mode Cycle Time on Read-Write tRWSs | 85] — | 95] — | 115 a 145 | — | ns | 12 
Access Time from Previous WE fpwa | - | 80] - | 90] - [110] — | 0[ ms [3,13 
Previous WE to Column Address Delay Time | twapD | 20]; 40 | 25] 45] 30] 55] 35] 70] ns | 15 
Column Address Hold Time to Previous WE |[rpwy | 80| -— | 90{ — [110] - | 140] - | ns | 





Notes: 1. AC measurements assume ft = Sns 


2. Assumes that tpcp S trcp(max) and trap Strap(max) If trop or frp is greater than the maximum 
recommended value shown in this table, tp 4¢ exceeds the value shown. 

3. Measured with a load circuit equivalent to 2TTL loads and 100pF. 

4. Assumes that (pcp 2trcp(max),trap £trap (max). 

5. Assumes that trcp Strcp(max)and trap 2 trRap(max). 

6. torr(max) defines the time at which the output achieves the open circuit condition and 1s not referenced to 


output voltage levels. 

7 Vyzy,(min) and Vz; (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between V7;, and V7,;. 

8. Operation with the tp cp(max) limit insures that tp 4c¢(max) can be met, tpcp(max) is specified as a reference 
point only; if trop is greater than the specified tpcp(max) limit, then access time is controlled exclusively 
by tcac: 

9. Operation with the tp4p(max) limit msures that tp4c(max) can be met, tp4p(max) 1s specified as a re- 
ference point only; if trap 1s greater than the specified tp 4 (max) limit, then access time is controlled ex- 
clusively by t,4 4. 

10 twes.trwp,>tcwp and tawp are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only: if twos 2 fwcg(min), the cycle is an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the entire cycle; iftrwp 2trwp(mmn),tcwp 2tcwp(min) 
and tawp 2tawp/(min), the cycle is a read/write and the data output will contain data read from the selected 
cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access time) is in- 
determinate 

11. These parameters are referenced to CS leading edge in early write cycles and to WE leading edge in delayed 
write or read-modify-write cycles 

12 trwsc(min) = tawp (min) + twap(max) + tr 

13. Assumes that twap S twap(max) If twp 1s greater than the maximum recomended value shown in this 
table, tpw, exceeds the value shown 

14. Assumes that tw, p 2 twa p(max). 

15 Operation with the tw4p(max) limit insures that tpyw, (max) can be met, fw, p(max) is specified as a re- 
ference point only, if tw,p is greater than the specified fy, p(max) limit, then access time is controlled ex- 
Clusively by ta. 

16. tay defines the time at which the column address hold. 

17. An initial pause of 100us is required after power-up then execute at least 8 initialization cycles. 

18. At least, 8 CS before RAS refresh cycle are required before using internal refresh counter. 


© HITACHI 
Hitachi America Ltd. * 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 351 


HM51258P Series, HM51258CP Series 


w» TIMING WAVEFORMS 
@ Read Cycle 
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HM51258P Series, HM51258CP Series 


e Read-Modify-Write Cycle RWC 


RAS = 


sae De ¥0 7 
“ earl 
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tak p & tawp(min ) 





@ RAS Only Refresh Cycle 


R\S ‘ 





trp 


: " 
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@ Hidden Refresh Cycle 


DAc a 
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= a. 
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WE ee 
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Read Refresh . - Don't Care 
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HM51258P Series, HM51258CP Series 


@ CS before RAS Refresh Cycle 
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@ Static Column Mode Read Cycle 
RAS tRASC 
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@ Static Column Mode Write Cycle 
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@ Static Column Mode Read-Modify-Write Cycle 


RAS 


HM51258P Series, HM51258CP Series 


MD = MOD XZ 
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HM511000Series, 


HM511000P Series 


1048576-word X 1-bit Dynamic Random Access Memory 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 


FEATURES 


High Speed: Access Time 100/120/150ns (max.) 
Low Power: 300mW (active), 10mW (standby) 


High speed page mode capability 
512 refresh cycles ... (8ms) 


3 variations of refresh: RAS only refresh 
CAS before RAS refresh 
Hidden refresh 


BLOCK DIAGRAM 


Control Control 


Circutt Cireut Circuit 


[Row Decoder | 
Row Address Buffer Column Address Buffer 
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Preliminary 


HMS11000 Series 


(DG-18A) 


HM511000P Series 


(DP-18) 


= PIN ARRANGEMENT 


Vss 


Dout 
CAS 
Ag 
As 
Az 
A6 
As 


10] Aa 





(Top View) 


A,~A, _ | Address Inputs 
CAS Column Address Strobe 
Din Data In 
Dout Data Out 
RAS Row Address Strobe 
WE Read/Write Input 
Vcc Power (+5V) 
Vss Ground 
A, ~Ag,_ | Refresh Address Inputs 
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HM511000 Series, HM511000P Series 


= ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vgg .........-- —1V to +7V 
Operating temperature, 7, (Ambient)......... 0 to +70°C 
Storage temperature (Plastic) ........... -55 to +125°C 
Storage Temperature Cedip ............ -65 to +150°C 
Power dissipation ........ 0.2 ee ee ee te ee ens 1W 
Short circuit output current ............00 000 50mA 


Supply voltage 


Input High voltage 


Input Low voltage 





Notes) 1. All voltages referenced to Vgg 


m DC ELECTRICAL CHARACTERISTICS (Vcc=5V +10%, Vss=0V, T,=0 to +70°C) 


HM511000/P-10 | HM511000/P-12 | HM511000/P-15 
Parameter Symbol Test Condition Tmax. min. | max. | Unit|Note 


Operating Current ‘per aie oe Cycling: p- 
c= . 
RAS, CAS=V7H, 
TTL Interface 
Dout=High Impedance 
CMOS Interface 
Refresh Current Iec3 eee Refresh, 
RC” . 
RAS=V7y7, CAS= 
Standby Current lecs — sh ae VIL 


CAS before RAS 
Refresh, tpc=min. 


Page Mode Supply I RAS=V7,, CAS 
Current CC7 | Cycling, tpc=min. 
I 
I 


ped 





Standby Current Icec2 


3 


FYFE 3 3 S 3 
<[<[E (5/313 /3/ 8] 3 | 3 | 





pa 


2 
1 
35 
5 

35 


Refresh Current Icoce6 


eek. 


50 


=. 


Input Leakage | Tir | Vin=0 to +7V 


L 
Output Leakage is disabled 


V Iout=—-SMA 2.4 
Output Levels = 


I 
O 


Note) 1. J¢c depends on output loading condition when the device is selected, Jc¢ max. is specified at the output 
Open condition. 





Vout=0 to +7V, Dout 
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N b Db 
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oe 


N 
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® CAPACITANCE (Vcc=5V +10%, Tz =25°C) 
. Parameter 


Address, Data-in 














Input Capacitance 





Output Capacitance 


Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method. 
2. CAS=V zz; to disable Dout. 


© HITACHI 
Hitachi America Ltd. ¢ 2210 O’Toole Avenue « San Jose, CA 95131 © (408) 435-8300 357 





HM511000 Series, HM511000P Series 


= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Voc=5V 10%, Vsg=0V, T,=0 to +70°C)2)2 11) 


Parameter 


Access Time from RAS 

Access Time from CAS 

Output Buffer Turn-off Delay 
Transition Time (Rise and Fall) 
Random Read or Write Cycle Time 
RAS Precharge Time 

RAS Pulse Width 

CAS Pulse Width 

RAS to CAS Delay Time 

RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 

Row Address Setup Time 

Row ADdress Hold Time 

Column Address Setup Time 
Column Address Hold Time 

Write Command Setup Time 

Write Command Hold Time 

Write Command Pulse Width 

Write Command to RAS Lead Time 
Write Command to CAS Lead Time 
Data-in Setup Time 

Data-in Hold Time 


Read Command Setup Time 


Read Command Hold Time referenced 


to CAS 


Read Command Hold Time referenced 


to RAS 

Refresh Period 

Read-Write Cycle Time 

Read Modify Write Cycle Time 
RAS to WE Delay 

CAS to WE Delay 

CAS Setup Time 


CAS Hold Time (CAS before RAS 
Refresh) 


RAS Precharge to CAS Hold Time 
Page Mode Read or Write Cycle 
CAS Precharge Time, Page Cycle 
Page Mode Read Modify Write Cycle 


Page Mode CAS Pulse Width (Read 
Modify Write Cycle) 
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HM511000/P-10 | HMS511000/P-12 | HM511000/P-15 


Symbol Unit | Note 
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Notes) 


1. 
23 








AC measurements assume t 7 = Sns. 

Assumes that tpcp = trcp(max). If trcp is greater 
than the maximum recommended value shown in 
this table, tp 4c exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL 
loads and 100pF. 

Assumes that trpcp2trcp(max). 

torr(max) defines the time at which the output 
achieves the open circuit condition and is not re- 
ferenced to output voltage levels. 

Vyz(min) and V,z;(max) are reference levels for 
measuring timing of input signals. Also, transition 
times are measured between V7; and V,,. 
Operation with the troep(max) limit insures that 
trac(max) can be met, ftrcp(max) is specified as a 
reference point only, if fpcp is greater than the 
specified tpop(max) limit, then access time is con- 
trolled exclusively be tco,c. 


TIMING WAVEFORMS 
Read Cycle 
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KX me: 


twos and tcwp are not restrictive operating par- 
ameters. They are included in the data sheet as elec- 
trical characteristics only: if twos2twcg(min), the 
cycle is an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout 
the entire cycle; if towp2tcwp(min), the cycle isa 
read/write and the data output will contain data read 
from the selected cell; if neither of the above sets of 
conditions is satisfied, the condition of the data out 
(at access time) isindeterminate. 

These parameters are referenced to CAS leading edge 
in early write cycles and to WE leading edge in 
delayed write or read-modify-write cycles. 

An initial pause of 100s is required after power-up. 
Then execute at least 8 initialization cycles 
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HM511000 Series, HM511000P Series 





HM511000 Series, HM511000P Series 





e Write Cycle (Early Write) 
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HM511000 Series, HM511000P Series 


e RAS Only Refresh Cycle 
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HM511000 Series, HM511000P Series 


@ Page Mode Read Cycle 
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@ Page Mode Write Cycle 
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HM511000 Series, HM511000P Series 


@ Page Mode Read Modify Write Cycle 
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HM511000JP- 10/12/15 Series,— Preliminary 
HM511001JP-10/12/15 Series, 
HM511002JP-10/12/15 Series, 


1,048,576 x 1 bit Dynamic Random Access Memory 


@ FEATURES 
e 300 mil 20 pin SOU 
@ Single 5V (+ 10%) 
© High Speed: 
Access Time 100ns/120ns/150ns 
e Low Power: 
300 mW active, 10 mW standby 
e Fast Page mode (HM511000JP)/Nibble mode (HM511001 JP)/ 
Static Column (HM511002JP) 
e512 Retresh Cycles .iids ua be dowy wade watt ine eked (8ms) 
e 3 variations of refresh 
RAS only refresh 
CAS before RAS refresh SOU 26/20 Pin 
Hidden refresh 





@ PIN OUT 
(Top View) 

Ag-Ag | Address Inputs 
CAS Column Address Strobe 
Din Data In 
Dout Data Out 
RAS Row Address Strobe 
WE Read/Write Input 
Vcc Power (+5¥V) 
VSS Ground 

Ag-Ag | Refresh Address Inputs 





Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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HM511000ZP-10/12/15 Series, — Preliminary 
HM 5110012ZP-10/12/15 Series, 
HM 511002ZP-10/12/15 Series, 





1,048,576 x 1 bit Dynamic Random Access Memory m@ PIN OUT . 
g FEATURES (Bottom View) 
¢ 400 mil 20 pin ZIP 
e Single 5V (+ 10%) 4 A 
e High Speed: 9 
Access Time 100ns/120ns/150ns 
¢ Low Power: 
300 mW active, 10 mW standby 3 DOUT 
e Fast Page mode (HM511000ZP)/Nibble mode (HM5110012ZP)/ 
Static Column (HM511002ZP) 
*5i2 Retreshi Cyclesv.i asic wa deh we aGeooeaeeie sees (8ms) 5 DIN 
e 3 variations of refresh 
RAS only refresh 
CAS before RAS refresh hatte 
Hidden refresh 7 RAS 
9 NC 
11 Ao 
13 A2 
15 VCC 
17 AS 
19 A7 








Ag-Ag | Address Inputs 
CAS | Column Address Strobe 
Din Data In 
Dout Data Out 
RAS Row Address Strobe 
WE Read/Write Input 

; VCC Power (+5V) 

VSs Ground 

Ag-Ag | Refresh Address Inputs 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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HM511001 Series, Preliminary 
HMS11001P Series 
1048576-word X 1-bit Dynamic Random Access Memory HM511001 Series 


FEATURES 
High Speed: Access Time 100/120/150ns (max.) 
CMOS Low Power: 300mW (active), 10mW (standby) 
Nibble mode capability 
512 refresh cycles .. . (@ms) 
3 variations of refresh: RAS only refresh 
CAS before RAS refresh 
Hidden refresh 


@ BLOCK DIAGRAM 






10 
Circuit Bufter 


Sense Amp & I O Bus 


Column Decoder & Driver 


Ay ~Ay 

CAS 

[Row Decoder} [Row Decoder} [Row Decoder | Din 

[ow irs Bate am 

RAS 

WE 

| Vcc 

Note) The specifications of this device are subject to change without notice. Vss 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. Ay ~Ag 
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(Top View) 


Address Inputs 

Column Address Strobe 
Data In 

Data Out 

Row Address Strobe 
Read/Write Input 
Power (+5V) 
Ground 


Refresh Address Inputs 
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HM511001 Series, HM511001P Series 


# ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vsg .......... —1V to +7V 
Operating temperature, 7, (Ambient)......... 0 to +70°C 
Storage Temperature (Ambient) ......... —65 to +150°C 
Power dissipation .. 0.0.0... 0.0. eee eee ee ees 1W 
Short circuit output current .........0....0 000 50mA 


= RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C) 


Parameter Symbol min Unit Notes 


Supply voltage Vec 45 50 1 
Input High voltage Ving 24 _ 
IL 2 





j 


5.5 Vv 
6.5 V 
Input Low voltage 20 - 08 1 


Notes) 1 All voltages referenced to Vgg 





® DC ELECTRICAL CHARACTERIS (Vcc = 5V +10%, Vss = OV, Tz = 0 to +70°C) 


oe HMS511001-15, 
Unit|Note 
mA 





HMS511001-10 HMS51100 
Parameter Symbol Test Condition 
ax. 


1-12 
m max. 
RAS, CAS Cycling: 
Operating Current ee 60 50 
trRc =min. 


RAS, CAS=V7H, 
Standby Current Jevas TTL Interface 
po 





1 





= 


ere |e] 8 3 3 3 
<|<[5 [5/312 | 3] 3 [3/3 





Dout=High Impedance 
CMOS Interface 


Refresh Current RAS only Refresh, 


Standby Current locs RAS= Vin. CAS= VIL 
Dout Enable 


3 








— 


an 
© 
> os) 


Refresh Current Icece |CAS before RAS 50 
Refresh, tpc=min 

Nibble Mode Supply RAS=V7,, CAS 

Current !coc8 Cycling, tyc=min. 30 5 

Input Leakage In, |Vin=0 to +7V -10 | 10 | =10 | 10 1 
Vout=0 to 7V, 


Output Leakage Ito 


| 
—y 
fa) 
— 
j=) 

| 
— 
jon) 
—— 
jo) 
—y 
© 


Dout is disabled 
VoH Tout=-SMA 


VoL \lout=4 2mA 0 04 PO 4 


Note) 1./¢¢ depends on output loading condition when the device 1s selected, Jc¢c¢ max. 1s specified at the output 
open condition. 
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ol SN 
Pe: 
EA 





® CAPACITANCE (Vcc=5V +10%. Tz =25°C) 


Parameter Symbol ma Unit Notes 
5 


Address, Data-in | Cy | - | 5s | 1 
Output Capacitance Data-out Co Ce we | 


Notes) | Capacitance measured with Boonton Meter or effective capacitance measuring method 
2 CAS=V 7,4; to disable Dout 





Input Capacitance 
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HM511001 Series, HM511001P Series 


= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Voc=5V 410%, Vsgs = OV, Tz = 0 to +70°C)1)+1)-11) 


Parameter 


Access Time from RAS 

Access Time from CAS 

Output Buffer Turn-off Delay 
Transition Time (Rise and Fall) 
Random Read or Write Cycle Time 
RAS Precharge Time 

RAS Pulse Width 

CAS Pulse Width 

RAS to CAS Delay Time 

RAS Hold Time 

CAS Hold Time 

CAS to RAS Precharge Time 

Row Address Setup Time 

Row Address Hold Time 

Column Address Setup Time 
‘Column Address Hold Time 
Write Command Setup Time 

Write Command Hold Time 

Write Command Pulse Width 

Write Command to RAS Lead Time 
Write Command to CAS Lead Time 
Data-in Setup Time 

Data-in Hold Time 


Read Command Setup Time 


Read Command Hold Time referenced 


to CAS 


Read Command Hold Time referenced 


to RAS 

Refresh Period 

Read-Write Cycle Time 

Read Modify Write Cycle Time 
RAS to WE Delay 

CAS to WE Delay 

CAS Setup Time 


CAS | Hold Time 
(CAS before RAS Refresh) 


RAS Precharge to CAS Hold Time 
Nibble Mode Access Time 





Nibble Mode Cycle Time 

Nibble Mode CAS Precharge Time 
Nibble Mode CAS Pulse Width 
Nibble Mode RAS Hold Time 


368 


| min. [ max. | min. | max. | min | max. | 
7 
i OT 
Cie [3 |e] Po] 8 me 
img |is0| = [ae | — | of = fo! 
iar | a0 | = [99 | [00 [= [a 
150 [ 70000 | ae 
teas [50 [10000] — 60 |x0000 | —75_[10000 [a 
25 [| so] 2 | 60] 30 | 75{ ms | 7 
so | - | 6 | - | 75 | - | 1s | 
| tose | 100 | - | 120 | - | 150 | - | ns | 
| terp | 10 | - | 10 | - | 10 | - | 1s | 
Pree eee ee oe eee 
| tran | 15 | - | 15 | - | 20 | - | ms | 
tase | 9 | - | 8 | - | Oo | - | | 
| tcaw | 20 | - | 20 | - | 25 | - | ms) 
ewes | 9 | - | o | - [| o | - | os] 8 
Lo twon | eee p = | 25 | - | 30 | ay 
ewe NS = 20 | 
ea a ee eS 
a 
tos | 9 | - | OL | oO | - [as | 9 
tow | 2 | - | 28 | - | 30 | - | ms | 89 
potmes | Ota Oa 
ie, ede Sele, ON 
Sede 
[tree | - [| 8{ - | 8] - | 8 ms 
230 | - | 2s | - | 310 | - | ms 
140 | - | tos | - | 200 | - | as | 
_trwo | 100 | - | 120 | - | 150 | - | ns 
pitewa® |. 40 [=| S08 oe | 8 
| tesr | 10 | - | 10 | - | 10 | - | as | 
Soe 
[ectppe a (0 re AO 0) ee |e 
trac | - | 30] - | 35] = [40] ms | 
tne 50 ae 58 a | oe 
105 5 | | Oe | IS te 1 ae 
30 f - | 35 [ - | 40 | - | as | 
| twrsy| 40 | - | 50 | - | 65 | - | 1s | 
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HM511001 Series, HM511001P Series 


Notes) 
1. AC measurements assume ty = Sns. 8. twos and tcwp are not restrictive operating par- 
2. Assumes that fpcpStrocp(max).If trcp is greater ameters. They are included in the data sheet as elec- 
than the maximum recommended value shown in trical characteristics only. if twos2fwcs(min), the 
this table, ?p4¢ exceeds the value shown. cycle is an early write cycle and the data out pin will 
3. Measured with a load circuit equivalent to 2TTL remain open circuit (high impedance) throughout 
loads and 100pF. the entire cycle; if towp2tcwp(min), the cycle 1s a 
4. Assumes that trcp=t rcp (max). read/write and the data output will contain data read 
5. torr(max) defines the time at which the output from the selected ¢ell; if neither of the above sets of 
achieves the open circuit condition and 1s not re- conditions is satisfied, the condition of the data out 
ferenced to output voltage levels. (at access time) 1s indeterminate 
6. Vyz(min) and Vyz;(max) are reference levels for 9. These parameters are referenced to CAS leading edge 
measuring timing of input signals. Also, transition in early write cycles and to WE leading edge in 
times are measured between V7;, and V7;. delayed write or read-modify-write cycles 
7. Operation with the trcp(max) limit insures that 10. An initial pause of 10Qus 1s required after power-up. 
trac(max) can be met, fpop(max) is specified as a Then execute at least 8 initialization cycles 
reference point only, if tpcp is greater than the 
specified tpop(max) limit, then access time is con- 
trolled exclusively be tcac. 
© HITACHI 
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HM511001 Series, HM511001P Series 


® TIMING WAVEFORMS 
® Read Cycle 
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@ Write Cycle (Early Write) 
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HM511001 Series, HM511001P Series 


© Resd-Modify-Write Cycle 
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Loe tw ieee! 
WE 
/ Valid Data 
Din ) SRivalia Data Valid Data in 
tCAC 


Dout <i Valid Data 


@ RAS Only Refresh Cycle 


RAS poveoeeme enerbens 
ICRP a [RPC 
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Address Sf bY 
Z* a 
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HM511001 Series, HM511001P Series 


@ Hidden Refresh Cycle 
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e CAS Before RAS Refresh Cycle 
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HM511001 Series, HM511001P Series 


e Nibble Mode Read Cycle 





Address 
TT 
WE 


tNAC 


- {<< 


e Nibble Mode Write Cycle 
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HM511001 Series, H¥511001P Series 


e Nibble Mode Read Modify Write Cycle 


Vin 


Vin 
Vin 


Vin 
Din 


VIL - 


Vou 
Dout 
VoL 


tRAS 





_gvalid\ Valid Valid 
k Data_ Data Data Data 
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HM511002 Series,” Preliminary 
HM511002P Series 


1048576-word x 1-bit Dynamic Random Access Memory 


sFEATURES 
@ Single 5V (10%) 
High speed: Access Time 100ns/120ns/150ns 
CMOS Low Power: 300mW active, 10mW standby 
Static Column mode 
512 refresh cycles — (8ms) 
3 variations of refresh 
RAS only refresh 
CS before RAS refresh 
Hidden refresh (DG-18A) 


HM511002 Series 


HM511002P Series 


= BLOCK DIAGRAM 


(DP-18B) 





RAS 


Control Control 


Circunt Circuit PIN ARRANGEMENT 





i 
o 
> 
i 
Q 
ce] 
Sew 
a 
a) 
3 
~) 
© 
Q 
c 
= 
Zz 
Oo 


A0~ A9 Address Inputs 





CS Chip Select 
Din Data In 

D D 

[Row Decoder] [Row Decoder] [Row Decoder | out ata Out 
WE Read/Write Input 
Vec Power (+5V) 

: : ; Vss Ground 
Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. A0Q~A8 | Refresh Address Inputs 
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HM511002 Series, HM511002P Series 


eABSOLUTE MAXIMUM RATINGS 
Voltage on any pin relative to Vss: -1V to +7V 
Operating temperature, 7, (Ambient): 0°C to +70°C 
Storage temperature (Ambient): 

~65°C to +150°C (Cerdip) 

-55°C to +125°C (Plastic) 
Power dissipation: 1W 
Short circuit output current: 5}0mA 


MRECOMMENDED DC OPERATING CONDITIONS ( 7a=0 to +70°C) 
Parameter | 
Supply Voltage 
Input High Voltage 





Input Low Voltage 


Notes All voltages referenced to Vss 


WDC ELECTRICAL CHARACTERISTICS ( 7a=0 to +70°C, Vec=5V +10%, Vss=0V) 





10 


Input leakage 0<Vin<7V aia 3 
Output leakage 0< Vou <7V ~10 
Output levels High Tout = —5mA 


Low Tou =4 2mMA Voi 


s 


— 


uA Dout 1s disabled 
Vcc 


40 
Operating current Icc1 50 mA }1 
60 
Standby current Icc2 
35 
Refreshcurrent Icc3 40 mA | RAS only Refresh 
tec =190ns 50 
Standby current (Dou: Enable, RAS = Vig, CS = Vit Iecs | - | 8 | mA [1 
Refresh current Ices Py ae ic 
RAS Refresh 
Operating current Iccs T.B.D. mA | Static Column mode 
tres, twcs =45ns 
ct SO 


& 
cS 


MBAC ELECTRICAL CHARACTERISTICS 


Address, Data-in 
Clocks, Data-out 


Notes: 1.Jcc depends on output loading condition wen the device is se- 
lected, Jcc max is specified at the output open conditjon. 
2. Capacitance measured with Boonton Meter or effective 
capacitance measuring method. 
3. CS= Vin to disable Dout. 
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HM511002 Series, HM511002P Series 


MIELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to +70°C, Vec=5V +10%) 


Parameter 


Random Read or Write Cycle Time 
RAS Precharge Time 

RAS Pulse Width 

CS Pulse Width 

RAS to CS Delay Time 

RAS to Column Address Delay Time 
Read RAS Hold Time 

Write Hold Time 

CS Hold Time 

CS to RAS Precharge Time 

Row Address Set-up Time 

Row Address Hold Time 

Transition Time (Rise and Fall) 
Refresh Period 

Access Time from RAS 

Access Time from CS 

Access Time from Address 

Column Address Hold Time to RAS on Read 
Read Command Set-up Time 

Read Command Hold Time to CS 
Read Command Hold Time to RAS 
Column Address to RAS Lead Time 
RAS to Column Address Hold Time 
Output Hold Time from Address 
Output Buffer Turn-off Time 
Column Address Set-up Time 
Column Address Hold Time 
Column Address Hold Time to RAS on Write 
Write Command Set-up Time 

Write Command Hold Time 

Write Command Hold Time to RAS 
Write Command Pulse Width 

Write Command to RAS Lead Time 
Write Command to CS Lead Time 
Data-in Set-up Time 

Deta-in Hold Time 

Data-in Hold Time to RAS 

Read- Write Cycle Time 

RAS to WE Delay Time 

CS to WE Delay Time 

Column Address to WE Delay Time 
Output Hold Time from WE 

CS Set-up Time (CS before RAS Refresh) 


max. 
a ce 
| tras | 100 | 10000] 120 | 10000] 150 | 10000] ns | 
Ce -a[-|=|-|@|-| 
Tico [| ml =| sf | il me | 8 
tao [af col m0 |] | as| we | 
me |e f- [=[-|e@,- [| 
i es ee eee 
tcsu 100 Eee 120 oe | 150 | — | ns | 
Cer | p= |] | ot 
Cae a= | ea eee 
ee ne 
re 
fr 
Ce [=o - | s|-] | « [ean 
tar 100 | — | 120 | - | 150 | — | ns | 
irr 
Cele Ol on 
ee 
Poe [> o[->@[-]|@[-|m| 
ee 
ir DE A 
a 
Pee | of= | @[-| | - [=| 
ae ee eS 
re 
Cee [o[-[ef-[e|--=]@ 
ae a ee 
fe ee 
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HM511002 Series, HM511002P Series 


Parameter Symbo Unit | Notes 


CS Hold Time (CS before RAS Refresh) tcHR 
RAS precharge to CS Hold Time trec 
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@SC ModeCycle (Ta=0to +70°C, Vec=5V+10%) 
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SC Mode Cycle Time on Write twsc 
SC Mode RAS Pulse Width trasc 
RAS to Second WE Delay Time trsw 
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CS Precharge Time tcp | = | 
Write Invalid Time twr | = | 


@ SC Mode Read-Modify-Write and Mixed Cycle ( Ta=0 to +70°C, Vec=5V+10%) 





Parameter Symbol : : Unit | Notes 
min. | max | min. | max. | min. | max. 
SC Mode Cycle Time on Read-Write | tewsc | 85 | — | 105 | - | 135 | —- | ns | 12 
Previous WE to Column Address Delay Time | twa | 25 | 40 | 25 | 50 | 30 | 65 | ns | 15 
Column Address Hold Time to Previous WE | tewe | 80 | — | 100 a 130 | =~ | ns | 


Notes: 1. AC measurements assume t7 = Sns. 

Assumes that tpcp Strcp (max) and trap StRAp (max). If trcp or trap is greater than the maximum 

recommended value shown in this table, tp4¢ exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL loads and 100pF. 

Assumes that trcp 2 tRCp (max), tr4pD StRAD (max). 

Assumes that tpcp 3S trcp (max) and trap 2 tRAD (max). 

tOFF (max) defines the time at which the output achieves the open circuit condition and is not referenced to 

output voltage levels. 

7. ViH (min) and Vyzz (max) are reference levels for measuring timing of input signals. Also, transition times are 
measured between V7y and V77. 

8. Operation with the trcp (max) limit insures that tp,4¢ (max) can be met, tpcp (max) is specified as a re- 
ference point only, if tpcp is greater than the specified tpcp (max) limit, then access time is controlled ex- 
clusively by tc4c. 

9. Operation with the tr 4 p (max) limit insures that tp,4¢ (max) can be met, tr 4p (max) is specified as a 
Reference point only, if tr 4p is greater than the specified tr 4p (max) limit, then access time is controlled 
exclusively by t4 4. 

10. twcs, trwpD, tcwp and t4 wp are not restrictive operating parameters. They are included in the data sheet as 
electrical characteristics only: if twos 2 twcs (min), the cycle is an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the entire cycle; if trp 2 tRwp (min), tcwp 2 tcwD 
(min) and t4 wp 2 tawp (min), the cycle is a read/write and the data output will contain data read from the 
selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access time) 
is indeterminate. sae 

11. These parameters are referenced to CS leading edge in early write cycles and to WE leading edge in delayed 
write or read-modify-write cycles. 

12. trwsc (min) = t4 wp (min) + tw4p (max) + tr. 

13. Assumes that twap S twaAp (max). If tw,p is greater than the maximum recomended value shown in this 
table tpy,4 exceeds the value shown. 

14. Assumes that tw4p 2tWAD (max). 

15. Operation with the twp (max) limit insures that tpy,4 (max) can be met, tw,p (max) is specified as a Re- 
ference point only, if tw 4p is greater than the specified ty4 p (max) limit, then access time is controlled ex- 
Clusively by t44. 

16. t4H defines the time at which the column address hold. 

17. An initial pause of 100us is required after power-up then execute at least 8 initialization cycles. 

18. At least, 8 CS before RAS refresh cycle are required before using internal refresh counter. 
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HM511002 Series, HM511002P Series 


EETIMING WAVEFORMS 
@ Read Cycle 
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HM511002 Series, HM511002P Series 


@ Read Modify Write Cycle 
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@ RAS Only Refresh Cycle 
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@ Static Column Mode Read Cycle 
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HM511002 Series, HM511002P Series 


@ Static Column Mode Read-Modify-Write Cycle 
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@ Static Column Mode Mixed Cycle 
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HM514256-10/12/15 Series 


262,144 x 4 bit Dynamic Random Access Memory 


@ FEATURES 
e 300 mil 20 pin DIP 
e Single 5V (+ 10%) 
e High Speed: 

Access Time 100ns/120ns/150ns 
e Low Power: 

300 mW active, 10 mW standby 
e Fast Page mode 
0-512 Retresh Cycles. sicadi bie eae hw oe Se es (8ms) 
e 2 variations of refresh 

RAS only refresh 

CAS before RAS refresh 


@ PIN OUT 


(Top View) 


Ag-Ag 
CAS 
1/O; ~ 1/04 
OE 
RAS 
WE 
Vcc 
Vss 
AQg-Ag 





Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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TARGET SPEC. 





Address Inputs 

Column Address Strobe 
Data In/Data Out 
Output Enable 

Row Address Strobe 
Read/Write Input 
Power (+5V) 

Ground 

Refresh Address Inputs 


Hitachi America Ltd. ¢ 2210 O’Toole Avenue © San Jose, CA 95131 © (408) 435-8300 383 














© HITACHI 
384 Hitachi America Ltd. © 2210 O’Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300 








MULTL-PORT DYNAMIC RAM 
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HMS5S346iP Series 


65,536-word x 4 bit Multi Port Dynamic Random Access Memory 


The HM53461P is a 262, 144 bit multi port memory equipped 
with a 64k word x 4 bit Dynamic RAM port and a 256 word x 4 
bit Serial Access Memory (SAM) port. The SAM port is connected 
to an internal 1,024 bit data register through a 256 word x 4 bit 
serial read or write access control. !n the read data transfer cycle, 
the memory cell data is transferred from a selected word line of 
the RAM port to the data register. The RAM port has a write 
mask capability in addition to the conventional operation mode. 
Write bit selection out of 4 data bit can be achieved. 

Utilizing the Hitachi 2um CMOS process, fast serial access 
operation and low power dissipation are realized. All inputs and (DP-24NB) 
outputs, including clocks, are TTL compatible. The package is a 
400mil 24-pin dual-in-line plastic package. 





# PIN ARRANGEMENT 
= FEATURES 
Multi port organization 
(RAM; 64k word x 4 bit and SAM; 256 word x 4 bit) 


Vss 
$1/O4 





®@ 400mil 24-pin dual-in line plastic package 
@ Double layer polysilicon/polyicide n-well CMOS process S1/O3 
® Single 5V (+10%) SOE 
@ Low power Active RAM; 380mW max. 1/04 
SAM; 220mW max. | 1/03 
Standby 40mW max. eae 
® Access Time RAM; 100ns/120ns/150ns CAS 
SAM; 40ns/40ns/60ns Ao 
@ Cycle Time Random read or write cycle time (RAM) Ay 
190ns/220ns/260ns 
Serial read or write cycle time (SAM) A2 
40ns/40ns/60ns A3 
@ TTL compatible Ay 
@ 256 refresh cycles..... 4ms 
® Refresh function RAS only refresh (Top View) 


CAS before RAS refresh 
Hidden refresh 
® Data transfer operation (RAM2@SAM) 
@ Fast serial access operation asynchronous from RAM port 
except data transfer cycle 
@ Real time read transfer capability 
@ Write mask mode capability 
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HM53461P Series 





®» BLOCK DIAGRAM 
1/0; I/O, 1/03 1/O4 
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CAS CAS clook 


generator 


RAS Oo RAS clook 
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RAS CAS 





= ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vgg ........2000-- -1V to +7V 

Operating temperature, Ta (Ambient).......... 0°C to +70°C 

Storage temperature ...........00--005- -55°C to +125 C 

Short circuit output current ........ 0.00 ee eee eee 50mA 

POWEr VOl1A0E «6256S see Geeta eee eas -0.5V to +7V 
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HM53461P Series 


= RECOMMENDED DC OPERATING CONDITIONS (7,=0 to +70°C) 














Parameter Symbol _ typ max. Unit 
Supply voltage Wee 7 5.0 | 5.5 V 
Input High voltage Ving — 6.5 V 
Input Low voltage Vin - 0.8 V 





Note: All voltages referenced to Vgg 


m DC ELECTRICAL CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5V + 10%, Vsg = OV) 

















AM P 

RAM PORT Suaibal SAM os HMS53461P | HMS5 a HM53461P Unit 

Standby -10 | -12 | -13 
Operating current RAS, CAS cyciing | /ccr | © | X | 70 | 60 [| so [| ma 
Jaco picer | x [| o [| 10 | 100 [ 80 | ma 
Standby current RAS, CAS = Vy cc2 mA 
O 40 | 6400 8007 mA 
RAS only refresh current 60 40 mA 
CAS = V7, RAS cycling tpc = min. O 100 90 70 mA 
Page mode current RAS = V7,, X 40 35 mA 
CAS cling rpc = min lecio |X [| 0 | 90 | #0 | 6 | ma 
CBR refresh current RAS cycling Iocs O x 60 50 mA 
tro = min. Icc1 x O 100 90 mA 
Bate angler current leco | 0 | x | 75 mA 
, ROW min. | Teci2 | Bl ae 115 105 ae mA 


Parameter Unit 

Input leakage 
Output leakage 
Output high voltage /9y7=-2mA Vou 2.4 — V 


Output low voltage 9, =4.2mA VoL _ 0.4 Vv 














a INPUT/OUTPUT CAPACITANCE 


Symbol 
Address 


I/O, SI/O 
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-—-. $e AM53461P Series 


= ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING 
CONDITIONS (7, =0 to +70°C, Voc=5V+t10%, Vss=O0V)!)> 10), 11) 


Random Read or Write Cycle Time Pa 190 keel 220 ee 260 <r 
Read Modify Write Cycle Time ame | 260 | [300 [=P ss [a 
Access Time from RAS ee 100 ee 120 a 150 | ns | 2,3 
Acaess Time from CAS [tcac_| = | 30| - | | - | 75[ ms [3.4 
Output Buffer Turn Off Delay referenced to C CAS| torr: | 0 | 25{ O | 30] O | 40] ns | 5 
Transition Time (Rise and Fall) ee ees ee ee 6 
RAS Precharge Time imp | 80 | - | 90 | - [100 | - | ms 
RAS Pulse Width 150 [30000 | ns 
CAS Pulse Width tcas 50 |30000 | 60 | 30000 30000 | ns _ | 
RAS to CAS Delay Time tren | 25 | 50[ 25 | 60| 30 | 75[ ns | 7 
RAS Hold Time cre ee 
CAS Hold Time res | 100 | - [120 | - [iso | - [ms 
GAS to RAS Precharge Time ere | 10 | - | 0 | - | 10 | - |m | 
Row Address Set-up Time re 
Row Address Hold Time aes eae Oe eo 
Column Address Set-up Time tase | Oo] - | Oo, - | o[- [as 
Column Address Hold Time tCAH | 20 | - {| 20 | - | 25 - | ns | 
Write Command Set-up Time oi oe te ee 3 
Write Command Hold Time from = ee ef See 
Write Command Pulse Width a ae 

Write Command to RAS Lead Time tewe | 35 | - [4 | - [4s] - [os 
Write Command to CAS Lead Time town | 38 | - | 40 | - | #9 | - [ms 
Daten Setup Time ae se 


i 





Read Command Set-up Time ltrcs | O | - | O | - | 0] 

Read Command Hold Time teen | 0] - | 9; - | o|[ - |m_ 
~ Read Command Hold Time referenced to RAS | f RRH | 10 | - | 10 {| - | 10 | - | ns | 
“Refresh Period SSCs tr | - | 4) - | 4] — | 4 ms 
RAS Pulse Width (Read Modify Write Cycle) |trws | 170 | - | 200 | - | 245 | - | ns | 
CAS to WE Delay ewe 8s 00, ees ee 
CAS Set-up Time (CAS before RAS refresh) ltesr | 10 | - | 10 | - | 10 | - | ns | 
CAS Hold Time (CAS before RAS refresh) | toyp | 20 | -— | 25 | - | 30 | - | ns. 
RAS Precharge to CAS Hold Time [to [= [10 [- | 0, - [me 
CAS Precharge Time Oe ae a ee 
Access Time from OE SR I 
Output Buffer Turn-off Delay referenced to OE| torre | of 25] oO | 30} Oo | 40] 
OF to Data-in Delay Time em ae De 
OE Hold Time referenced to WE Grey ECO ea ee 
Datacin to CAS Delay Time ip Ol = | Of ik Ob = ad 
Data-in to OF Delay Time Mipgo. |G | S07) Se 


(to be continued) 
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HM53461P Series 


HM53461P-10 | HMS3 
Parameter Symbol - 

min 

40 


Serial Clock Cycle Time tscc | 40 | - | 
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Unit | Note 


3 
i) 
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poet | peed | pet 
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Access Time from SC ltsca | — | | 10 
Access Time from SOE tsea | - | 10 
SC Pulse Width 10 

SC Precharge Width 


Serial Data-out Hold Time after SC High 
Serial Output Buffer Turn-off Delay from SOE ltsepg | 0 | 
Serial Data-in Set-up Time tsis 

Serial Data-in Hold Time tSIH 15 
DT to RAS Set-up Time tors 
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Serial Read Enable Set-up Time tsws ns 


Serial Write Enable Hold Time tswH 


~~ 
bry 
0 
m | OQ ee) —_ 
O;1n oa] Gr 


epee 
WN 
ms 


Serial Write Disable Set-up Time tswis 
Serial Write Disable Hold Time 'SWIH 


DT to RAS Hold Time tory | 15 
BT to CAS Hold Time 0 ee a 
Last SC to DT Delay Time tspp | 5 | - | 5 | ~ | 10 | - | ns | 
First SC to DT Hold Time _ltspy | 20 | - | 25 | - | 30 | - | ns | 
DT to RAS Delay Time torr | 10 | - | 10 | - {| 10 | - | ns | 
WE to RAS Set-up Time a A Sea SR a 
WE to RAS Hold Time tw | 15 {| - | 15 | - | 20 | ms _ 
]0 0 RAS Setup Tim an ae ae ee a EY 
1/0 to RAS Hold Time eo oe oe 20 | — | ns | 
Serial Output Buffer Turn off Delay from RAS | tgpz 50 10 | 60 | 10 | 75 | ns | 
SC to RAS Set-up Time tors | ons | 
Serial Data Input Delay Time from RAS | 60 | = | 75 | ns | 
Serial Data Input to DT Delay Time ‘tszp | 0 | | - | 07 ions | 
SOE to RAS Set-up Time tes | 0 | fee hg, bel ns 
SOE to RAS Hold Time | ons 

0 

ao 


ba 
om] 


DT to Sout in Low-Z Delay Time toLz 
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HM53461P Series 





Notes) 

1. AC measurements assume tp=Sns. 8.twos and tcwp are not restrictive operating parameters. 

2.Assumes that tpcpSr Rcp(max). If trop is greater They are included in the data sheet as electrical charac- 
than the maximum recommended value shown in this teristics only: if twcog2 twcog(min), the cycle is an early 
table, trac exceeds the value shown. write cycle and the data out pin will remain open circuit 

3.Measured with a load circuit equivalent to 2TTL loads (high impedance) throughout the entire cycle; if town 
and 100pF. 2tcwp(min), the cycle is a read/write and the data 

4. Assumes that tRrcp2t pop(max). output will contain data read from the selected cell; if 

5.torr(max) defines the time at which the output neither of the above sets of conditions is satisfied, the 
achieves the open circuit condition and is not referenced condition of the data out (at access time) is indeter- 
to output voltage levels. minate. eos 

6.Vyz7(min) and Vz; (max) are reference levels for measur- 9.These parameters are referenced to CAS leading edge in 
ing timing of input signals. Also, transition times are early write cycle and to WE leading edge in delayed 
measured between V7;; and V7,. write or read-modify-write cycles. 

7.Operation with the fpcp(max) limit insures that tp4c  10.Measured with a load circuit equivalent to 2TTL and 
(max) can be met, tp cp(max) is specified as a reference SOpF. 
point only, if trcp is greater than the specified trcp 11.An initial pause of 100us is required after power-up. 
(max) limit, then access time is controlled exclusively be Then execute at least 8 initialization cycles. 
'CAC. 
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HM53461P Series 
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HM53461P Series 


@ EARLY WRITE CYCLE 
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— 
Note 1) When WE is “‘H” level, the all data on the I/O can be written into the cell. 
When WE is “‘L”’ level, the data on the I/O are not written except for when I/O is ‘high’ at the falling edge of RAS. 
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HM53461P Series 


® DELAYED WRITE CYCLE 
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(Output) Do not care 


Note 1) When WE is “H” level, all the data on I/O1-4 can be written into the memory cell. 
When WE is “L” level, the data on I/Os are not written exept for when I/O=“‘H” at the falling edge of RAS. 


® READ MODIFY WRITE CYCLE 
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Note 1) When WE is “‘H”’ level, all the data on I/O1-4 can be written into the memory cell. 
When WE is ‘“‘L” level, the data on I/Os are not written except for when I/O=“H” at the falling edge of RAS. 
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HM53461P Series 
® PAGE MODE READ CYCLE 
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@ PAGE MODE WRITE CYCLE (Early Write) 
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WE 


Note 1) When WE i is ““H”’ level, all the data on I/O1-4 can be written into the memory cell. 
When WE is “‘L” level, the data on I/Os are not written except for when I/O=“H” at the falling edge of RAS. 
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HM53461P Series 


® PAGE MODE WRITE CYCLE (Delayed Write) 





sii . 
CX 7 I 


in CT EMTTTTTDIREXTZIIOXEXTZITITTT 


DEOE eee 
A Do not care 
Note 1) When WE is “H” level, all the data on I/O1-4 can be written into the memory cell. 


When WE is “‘L”’ level, the data on I/Os are not written except for when I/O=“‘H” at the falling edge of RAS. 


® RAS ONLY REFRESH CYCLE 


tRC 


GB ea ee py 
\———— 


oS rt ; TT 
see TI» ITITTIIITIEETTTL 
PI) 

HO _ gunmen 


DIVOE 7 LLL LLL LLLLLLLLELLLLLL LL 


(774 Do not care 
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HM53461P Series 


® CAS BEFORE RAS REFRESH 





88°68 YUL LLL LLLLLLLLLLULLLULL&L@“&LLL 
WEYLLMLLLLLULLLLALLLLLLU&LA@LLLLU&@”_ 
(1) LILLIA. 


L/O High-Z 
(Output 








naa 


ELMLLLLLMLILLLILLIILLLILLILIILILILIL“[LL 


® HIDDEN REFRESH CYCLE 








_ ae 7h oon Ph 
oti} 
[fel — 7 
asicess7 DX row BR cones ITLL LLL LLL LLL LLLL 
te ee PS 
WE = 
— 
(Output) ————— 
D1 OE i ao SELLL LL 
/0 | High- Z 
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HM53461P Sefies 
® READ DATA TRANSFER CYCLE (1)*2 “2 


RAS =a! 
Ge =a 





ee ca i 
ston 7 KEE XIII 
WE NU TMT 











(Ou utput) 


panes 
(input) ALLL LLL LLLLL 
DT OE el» —— , om, NIT 


oof 


sc \ ENE 
(Output) TK: MOK ADK EOE sau 


revious Ne Ro 
Ti i High-Z ye w how 


® READ DATA TRANSFER CYCLE(2)*! *2 
RAS 





WEd// cae “MM 


foun 


(pil Sc So 
or jb} "a 


7 VAY eth a 
Ouse ‘a oo WDD 


oy Cae MMMM hin 


*1) In the case that the previous Aste transfer cycle was write data transfer or pseudo data transfer. 


+2) Assume that SOE is “L” level, 
*3) CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start address. 
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(77 Do not care 


$OO4 Inhibit rising transient 








: HM53461P Series 


@ PSEUDO DATA TRANSFER CYCLE 


sires 7D ayo Seren 
we esa 
BT/OE | noe commence 


i 
soe “// py PE NALLLALLUELLIL Ls MV LLLLLLL/ 
Ew RERCCNANAUHNNN ae 


=n 


ee 
in = 077 YO 
Do not care 
louse M/// // p rere%e| Inhibit rising transient 


Note* |) 
CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start address. 


RAS 





—_— 





a 
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HM53461P Series 


® WRITE DATA TRANSFER CYCLE 


Pie —_—— Goma START 


rE EIT 
we 72) We 
DIVE a TTT 
sor Df AE WITTE ZIT) 
ROXIE a 
TTT = MINE: 


: oa Do not care 
foun eee eo nas, | Inhibit rising transient 









tsis 


Fe 
™. 
oO 

a 
ns 

SE 


Note 1) 
CAS and SAM start Address need not be supplied every cycle, only when it is desired to change to a new SAM start Address. 
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HM53461P Series 


@® SERIAL READ CYCLE 





® SERIAL WRITE CYCLE 





DT/OE LLILLLLLLLLL/ 
, Poy 


tsc 
S 


Unpu) LX arming K/ 
Le LLLLLLLD < [/) 


V7A Do not care 
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HM53462P Series 


65,536-word x 4 bits Multi Port DRAM (with Logic operation mode) 


The HM53462P is a 262,144 bit multi port memory equipped 
with a 64k word x 4 bit Dynamic RAM port and a 256 word x 
4 bit Serial Access Memory (SAM) port. The SAM port is con- 
nected to an internal 1,024 bit data register through a 256 word 
x 4 bit serial read or write access control. in the read data 
transfer cycle, the memory cell data is transferred from a selected 
word line of the RAM port to the data register. The RAM port 
has a write mask capability in addition to the conventional opera- 
tion mode. Write bit selection out of 4 data bit can be achieved. 
Utilizing the Hitachi 2 um CMOS process, fast serial access opera- 
tion and low power dissipation are realized. All inputs and out- (DP-24NB) 
puts, including clocks, are TTL compatible. The package is a 

400 mil 24-pin dual-in-line plastic package. 


«» FEATURES PIN ARRANGEMENT 
Multi port organization 
(RAM; 64k word x 4 bit and SAM; 256 word x 4 bit) 
400 mil 24-pin dual-in-line plastic package 
Double layer polysilicon/polyicide n-well CMOS process 
Single 5V (+10%) 
Low power Active RAM; 380 mW max. 
SAM; 220 mW max. 
Standby 40 mW max. 
@ Access Time RAM; 100ns/120ns/150ns 
SAM: 40ns/40ns/60ns 
@ Cycle Time Random read or write cycle time (RAM) 
190ns/220ns/260ns 
Serial read or write cycle time (SAM) 
40ns/ 40ns/ 60ns 





@ TTL compatible 

256 refresh cycles .. 4ms 

® Refresh function .. RAS only refresh 
CAS before RAS refresh (Top View) 
Hidden refresh 

Bidirectional data transfer operation (RAM @ SAM) 

Fast serial access operation asynchronous from RAM port ex- 

cept data transfer cycle 

Real time read transfer capability 

Write mask mode capability 

Logic operation capability between Din and Dout 

SAM organization can be changed to 1024 x 1 
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HM53462P Series 


» BLOCK DIAGRAM 






Memory Array 
(256 * 256) 





1 of 256 Selector 






be 
o 
abot 
os 
bo 
® 
oa) 
6 
~— 
I 
A 
= 
2 
ro) 
Ye} 
N 






Opeation Unit 


BY 1 Mode 
ue) (10241) 
Other SI/O (2-4) 
Are in High-Z State. 





; 


= 
tI 
Mask 
Regi 
Ft 
Toto 


BY 4 Mode 2564 
(Normal Mode) 


MH ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vgg ............2.. -1V to +7V 
Operating temperature, Ta (Ambient).......... O°C to +70°C 
Storage temperature ................... -55°C to +125 C 
Short circuit output current ...............-.000.% 50mA 
Power dissipation s.3 35.36.4.444.0. 2 dower ew ESS 1W 
Power voltage ..... 0.0.0.0 cece ee ee eee -0.5V to +70V 
© HITACHI 
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HM53462P Series 


= INPUT/OUTPUT CAPACITANCE 


Parameter 





Parameter | symbol | min. | typ. | max. Unit 
Supply voltage 5.5 V 


Input High voltage 6.5 Vv 


Input Low voltage Vin V 


Notes: All voltages referenced to Vgg. 


SN 
ny 
= 

nN 

> 


» DC ELECTRICAL CHARACTERISTICS (7a = 0 to +70°C Voc = 5V + 10%, Vss = OV) 








SAM PORT 
RAM PORT Symbol |_SAMPORT _|HM53462P aac ad Se Unit 
“10 | - =1 
Operating current RAS, CAS cycling |e | Oo | x 70 ; 60 mA 
eg mA 
Standby current RAS, CAS = Vy eaiisee 
Ce | er en ee 
Se eaaaia  e Y 50 mA 
CAS = Vint RAS eyeing tac min. [iocy [x [0 | 00 [90 [70 [ma 
Page mode curentRAS=V,, | Icca_| © | X mA 
sla deenek a loco | x | 0 | 5 [ma 
CBR refresh current RAS cycling Icocs O x _ 6 50 40 mA 
_tro™ min. : 90 | 70 | ma 
Data transfer current 'cc6 fee Oe | 75 65 55 mA 
RAS, CAS cycling tac = min. Iec12 x 115 105 85 mA 


Parameter | symbol | min. | max Unit 
Input leakage I | -10 | uA 
Output leakage 10 MA 
Output high voltage [o;;= —-2 MA Von V 
Output low voltage Io, = 4.2 mA Vor. | - | V 


feed 
2 cm) x 
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tm —————— HM553 46 2P Series 
» ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING 


CONDITIONS (Ta = 0 to +70°C, Vcc = 5V + 10%, Vs = OV). 10), 11) 


Parameter 


HM53462P HM53462P 
Symbol —10 


| 
—_ 
) 


Unit Note 


som | | | 
Read Modify Write Cycle Time rirwe | 260 | - | 300 | - | sss | — | ms 
Access Time from CAS ricac [= | so - | oo| = | 75[ os 
Output Buffer Turn Off Delay referenced storm | 0 | 25| 0 | 30f 0 | 40) ms | 5 
to CAS 
Row Address Set-up Time ltase | o | - | o | - | o | - { os | 
Write Command Setup Time rtwes | 0] - | o] - | o| - | | 8 
Write Command Hold Time rewow | 2s | - | 2s | - | 0 | - | = | 
Write Command Pulse Width ewe | is | - | 2 | - | 2 | - | m= _ 
Write Command to RAS Lead Time | trwe_| 38 | - | 40] - | #8 | - | ms | 
Write Command to CAS Lead Time | tcwz | 38 | - | #0 | - | #5 | - | as 
Read Command Hold Time incu | 0 | - |0| - | 0] - | m 
rset Teme [ie [= Poe [= Fie [= | 
to RAS RRH 
(Read Modify Write Cycle) RWS 
(CAS before RAS refresh) CSR 





CAS Hold Time 
(CAS before RAS refresh) 


RAS Precharge to CAS Hold Time 
CAS Precharge Time 
Access Time from OE 


Output Buffer Turn-off Delay referenced 


to OE 
OE to Data-in Delay Time 
OE Hold Time referenced to WE 


| trec | 10 | ons 

tcp | 10 | - | 1s | - | 20 | - | ns 

|toac | - | 30] - | 35] - | 40] ns | 
5 





Data-in to CAS Delay Time tpZc | 0 | 
Data-in to OE Delay Time tpzZo | | 0 | 
OE to RAS Delay Time | 30 | - 
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HM53462P Series 


s ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING 
CONDITIONS (Ta = 0 to +70°C, Voc = 5V + 10%, Vss = OV) 1), 10), 11) 


HM53462P HM53462P HM53462P 
Parameter Symbol —10 ae —15 Unit Note 


| max. | min. | max. | min. | 

Serial Clock Cycle Time | tsce | 40 | - | 40 | - | 60 | 
Le ed 

Law 


Access Time from SC 40 10 
Access Time from SOE 10 


SC Pulse Width 


SC Precharge Width tSCP 


Es 
esl 
| 10 | 
| 10 | 
Serial Data-out Hold Time after SC High | tsoH | 10 | 
zs 
| 1s | 


Serial Output Buffer Turn-off Delay : 
from SOE SEZ 

Serial Data-in Set-up Time tsis 

Serial Data-in Hold Time tsiH 


DT to RAS Set-up Time 


DT to RAS Hold Time 
(Read Data Transfer Cycle) 


DT to RAS Hold Time 
DT to CAS Hold Time 
Last SC to DT Delay Time 
First SC to DT Hold Time 
DT to RAS Delay Time 
WE to RAS Set-up Time 
WE to RAS Hold Time 
1/O to RAS Set-up Time 
1/O to RAS Hold Time 


Serial Output Buffer Turn off Delay 
from RAS 




















SC to RAS Set-up Time tSRS 30 | - 40 ; - +: 45 7 ns | 
a GS pera a a e os t+ 

RAS to SC Delay Time tsRD 25 so 30, = t 35 = ns 

Serial Data Input Delay Time from RAS tSID 50 - 60 - ; 75 + = + ns 


Serial Data Input to DT Delay Time 
SOE to RAS Set-up Time 

“SOE to RAS Hold Time 
Serial Read Enable Set-up Time 
Serial Write Enable Hold Time 
Serial Write Disable Set-up Time 
Serial Write Disable Hold Time 
DT to Sout in Low-Z Delay Time 
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Notes) 


1. 
2. 


nan & 





AC measurements assume t7 = Sns. 

Assumes that trcp & trcp (max). If trp is greater 
than the maximum recommended value shown in this 
table, tr 4c exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL loads 
and 100 pF. 

Assumes that trcp 2 trcp (max). 

torr (max) defines the time at which the output 
achieves the open circuit condition and is not refer- 
enced to output voltage levels. 

Viy (min) and Vz; (max) are reference levels for 
measuring timing of input signals. Also, transition 
times are measured between V7;7 and V7;. 

Operation with the tecp (max) limit insures that 
tRAC (max) can be met, trcp (max) is specified as a 
reference point only, if trcp is greater than the speci- 
fied trcp (max) limit, then access time is controlled 
exclusively be tc,c. 

twcs and tcwp are not restrictive operating para- 


@ HITACHI 
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10. 


11. 


HM53462P Series 


meters. They are included in the data sheet as electri- 
cal characteristics only: if twcs 2 twcs (min), the 
cycle is an early write cycle and the data out pin will 
remain open circuit (high impedance) throughout the 
entire cycle; if tcwp 2 tcwp (min), the cycle is a 
read/write and the data output will contain data read 
from the selected cell; if neither of the above sets of 
conditions is satisfied, the condition of the data out 
(at access time) is indeterminate. ae 

These parameters are referenced to CAS leading edge 
in early write cycle and to WE leading edge in delayed 
write or read-modify-write cycles. 

Measured with a load circuit equivalent to 2TTL and 
50 pF. 

An initial pause of 100 us is required after power-up. 
Then execute at least 8 Logic Reset Cycle as initializa- 
tion cycles. After this, execute at least one logic 
operation cycle including write mask reset (on the 
falling edge of RAS, WE= ‘‘Low” and I/Oi~4 = 
““High’’), and execute one or more transfer cycle for 
initialization of SAM. 


407 








HM53462P Series 


s WAVE FORMS 
@ READ CYCLE 


tRC 


elle oo 


sre A ROLL 


he : 
tRRH 


° mil 


hn <p 
a ae 


cere 






tnrs 





— 


DIO Yr 


Do not care 
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HM53462P Series 
@ EARLY WRITE CYCLE 


tre 


| 


CAS 


ae Hy fe 
Re 
task tRAH tas¢ tc AH 
Pc ial ema 
Address 7X, n0W RDA, cores RS LLLLLLLLL L 


tits tucH 


mt ON" WZ 


ts tb 


Sun DX RO” ROLL. 


tDTSs tDTH 


4 QMLLLLLILLILLLLLLL LLL. 


Do not care 
NOTE 1) When WE is “H” level, the all data on the I/O can be written into the cell. When WE 


is ‘“L” level, the data on the I/O are not written except for when I/O is ‘‘H” level at 
the falling edge of RAS. 





© HITACHI 


Hitach! America Ltd ¢ 2210 O'Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 409 








HM53462P Series 


@ DELAYED WRITE CYCLE 


ee) 

> 

Ww 
= 
uw 





snp a LIT 
os) a 


7% pe ie 
| —___ 


tm QR RKTT TTT LLL L/ 
8 99) Do not care 


NOTE 1) When WE is “H" level, all the data on I/O 1-4 can be written into the memory cell. 
When WE is ‘‘L” level, the data on I/Os are not written except for when I/O = “H” at the falling edge of 
RAS. 





@ READ MODIFY WRITE CYCLE 


————a 





mw 1 [) a ate “WTI 


VALID 





SUMMA 


(77) Do not care 
NOTE 1) When WE is “H” level, all the data on I/O 1-4 can be written into the memory cell. 
When WE is ‘“‘L” level, the data on I/Os are not written except for when I/O = “H” at the falling edge of 
RAS. 
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HM53462P Series 


@ PAGE MODE READ CYCLE 


tRc 


RAS 
= 


a Yo 
address 7) ‘itiamins Biadtia hen 
ene 





Be: [RB 
tRRH 


tc AC torrl 
1/0 Eee Fee 


acai zi cat 
proE//N XPD PGs HLTLLL WILLLL 


VTA Do not care 


Sern 


@ PAGE MODE WRITE CYCLE (Early Write) 





AS 





tke 





tOsH neememened @ ic! tRSH 
ean tr¢ 


° Seat 5 ne 


tt eau tc AH 


tucH 


) 6 re CTITTD, mn | LTT 
HCE NOIIDCE KI XIIZIII 


Address = Somme ae see LLLLLLLLLLL 


= 
tT] 


PT OE NLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 


V7Z Do not care 
NOTE 1) When WE is ‘‘H” level, all the data on I/O 1-4 can be written into the memory cell. 
When WE is ‘‘L”’ level, the data on I/Os are not written except for when I/O = “H” at the falling edge of 


RAS. 
© HITACHI 
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HM53462P Series 


@ PAGE MODE WRITE CYCLE (Delayed Write) 


WE oe N I, LLL 


/p 
10,7) Soci CTT = OTT 


1/0 
(Output) 


eo), a — RLILLLLLLL/ 


//f\ Do no 


NOTE 1) Whe n WE i is ‘‘H”’ level, all the data on I/O 1-4 can be written into the memory cell. 


y 
When WE is “‘L” level, the data on I/Os are not written except for when I/O = “H” at the falling edge of 
RAS. 


@ RAS ONLY REFRESH CYCLE 


tre 
RAS ——S 


{KPC 


CAS hi “i - | KLTLLLLLLL 
Tk == SITTIITIEEETETEL 
aa 

a + COTTITTIETEEOTTETTTLTE 

nol YT 


Do not care 
@xuHitacH: 
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HM53462P Series 


e@ CAS BEFORE RAS jet CYCLE 


== 


a ee 
we LLL) LLLLLLLLLLLLLLLLL LLL 
8 ALLL LLLLLLLLLLLLLLLLLLLLLLLLL LL 


(OUTPUT) 








wr TV LLLLLLLLLLLLLLLLLLLLELLLL LL LL 


W77A Do not care 


» HIDDEN REFRESH CYCLE 


tC 
tcRP : 


fit 


| i so 
soe esl 
ae cae, Go = KUL LILITTELITTLLTTTL 


VALID 


ast} —=— 
Bt/0E li Sr ALLLLLL 
0, TTT | High-Z 
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HM53462P Series 
® READ DATA TRANSFER CYCLE (1)*!. *2 
RAS - 


CAS Danae oro mw 
; ee 
LtASR 


ee 


Address //¥ »e. KLLLLLLLLLLLLLLLLLLLLLLL 
Wwe ‘/} Ape iM 
ees | ae | 





—~ 


Output) 


|e ee ee 
(Input) LLL LLLLLLELLLLLLLL ELLIE LLL LLL 


tRDH 


DT O ine {SDH NITTTT77 
tspp 
aT . 
SC ists es 


(Output KE OK END KALLA so 


revious hs ae 
1O High-Z a Ww » New Row | 
aaa Se re enc oaOR e  S ea ee e OTE Do not care 


@® READ DATA TRANSFER CYCLE (ye 


RAS 


. a= 


wa ee al NLL a ML TUL 


eS 
¥ed/) Bais WO 








> 





ine) LLL LEE LT 
a = mow LLL 


bree rere 
aie — : i 
oti 
le pet 
SI/O 1] N ’ 


aa ae re HILL) Nh, WZ De wotcare 
To. TTT TTT | | FOO) Inhibit rising transient 


NOTE *1) In the case that the idling data transfer cycle was read data transfer. 
*2) Assume that SOE is ‘ 
*3) CAS and SAM start eee need not be supplied every cycle, only when it is desired to change to a new SAM 
ee Address. 
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@ PSEUDO DATA TRANSFER CYCLE 
tRC 


RAS 


= 





ere an 
Address OE 


WE (=e 


: 
fee ts1H 
40, 1: CED 
‘oui KILL LL 


@® WRITE DATA TRANSFER CYCLE 
URC 


RAS 





ei ————| eel 
ee 1 

whe ROW SLL // EIT 
WE (a 


DT OE mo PLLLLLLLLLLLLLLLLLLLLLLLLL 
SOE DE YULLLLLLLLLLLLLLL XL LLL LL LL 





High-Z 


DT/OE iz PLLLLLLLLLLLLLLLLLLLLLL LLL 
ee 
Eten KX 





HM53462P Series 


//f Do not care 


QJ Inhibit rising transient : 


in 
V7 Do not care 


QO Inhibit rising transient 


*1) CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM 


start address. © HITACHI 
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HM53462P Series 


@ SERIAL READ CYCLE 





tscc SCC sc 
paEd a eae 
SC 
bor] |e 
SIO Valid Valid Valid 
(Output) hs { ve) [x Sout 


ty¢ 


@ SERIAL WRITE CYCLE Do not care 





VZq Do not care 
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HM53462P Series 


» ELECTRICAL AC CHARACTERISTICS (Logic operation mode) 


Parameter 


Symbol 


Write cycle time tFRC 
RAS pulse width in write cycle tRFS 
CAS pulse width in write cycle tCFS 
CAS hold time in write cycle tFCSH 
RAS hold time in write cycle tFRSH 


Page mode cycle time (Write cycle) 


CAS hold time in logic operation 


programming cycle 


CAS hold time from RAS precharge 
(x4 > x1 set cycle)* 


Hitachi America Ltd. ¢ 2210 O'Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 


HMS53462P 
-10 


| min. | 


ee 


90 


HMS 346 2P 
-—12 


T= fas [ - P10 


200 


ns 
ns 


ns 


| 105 
aa ee ee ee ee 
ee eee oe ae 
2 Ss Se 


= | mf = | 


ns 
ns 
ns 


=) 


Ss 


*Specified when organization is changed. 


» LOGIC CODE (FCO ~ 3 are AXO ~ AX3 in Logic Operation Set Cycle) 
LOGIC 
FC3 FC2 FCI FCO =a a 
0 ee ee Zero 
o | o | o {| 1 | ANDI Di: Mi 
o | o | 1 | o { AND?” Di‘ Mi 
0 foo [| 1a [| 1 [ x4>x1 | _ —+ SAM organization changes to 1024 x 1 
o | 1 | o {| o | AND3_ Di: Mi 
0 | 1 [| 0 | 1 {THROUGH Di —> Logic operation mode reset 
o | 1 { 1 | o [| EOR| Di-Mi+ Di-Mi 
of t@ | to} a | orm Di + Mi 
i | o | o | o | NOR Di “Mi 
1 | o | o | 1 |  ENOR| Di-Mi+ Di-Mi 
1 of o | a | o fF ove Di 
1 | o | + {| 1 | or2| Di+ Mi 
1 oj i | o | o | wv! Mi 
1 | a | o f 1 | or3| Di + Mi 
1 | 1 | 1 | 0 | NAND_ Di+ Mi Di: External Data-in 
iif @ | 4 3. t¢ | 1 ONE Mi_: The data of the memory cell 
@ HITACHI 
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HM53462P Series 


® LOGIC OPERATION SET/RESET CYCLE (With CAS before RAS refresh) 
——- 
ir //L1X i LLLLLLLLLLLLLLLLLL 
* mj 
oo ™ LLL) <= LILLLLLLLLLLLLLLLL 


br ‘TEEEEEEEEEOTL 
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SS _ HM 5346 2P Series 


a LOGIC OPERATION MODE 
@ EARLY WRITE CYCLE LERC 


CAS 
eles pty 
nadcess 2X ROW DOD, 00 ROLL LLLLLLLLL 


Bt t+ = — WIZZ. 


IMs 


= 
S.) 


z = 
Ow TO) UDR ML LLL 


1/0 HIGH-Z 
(Output) Eg 
tDoTS 


a tDTH 





DT/OE 
NOTE 1) When VE is ‘high’, the all data on the I/O can be written into the cell. ILIA Do not care 
en WE is ‘low’, the data on the I/O are not written except for when I/O is ‘high’ 
at the falling edge of RAS. 
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HM53462P Series 
@® DELAYED WRITE CYCLE tFRC 


RAS 


eens; een (RE 

| aa 
) / 

WH 


seen OR 0 Y= KT TTT TTT 
ee 

WET) DOL VILL LLL LLL LL 

ee ae 

me IY RTT 


tow PR) KX eevee KT LLL LLL 


1/0 HIGH- Z 
(Output) 

NOTE 1) When WE is ‘‘H” level, all the data on I/01-4 can be written into the memory cell. ZLLA Do not care 
When WE is ‘‘L”’ level, the data on I/Os are not written except for when I/O = “‘H”’ at the falling edge of RAS. 


@ PAGE MODE WRITE CYCLE (Delayed Write) 


LFRC 


RAS i 
tRP 
CRP 


= S 





Q 
> 
'o 9) 


FIL er =u re 
seen DX HY 777 TMT om 
eT see 
"DO MIN WITTIIN WTI VT 


iMs 


pases aoe kl ios 
dou) LRT DR ATT TTT TA KL LL KL LLL LLL 


VALID VALID 
1/0 HIGH Z = Din 
(Output) 
loTs tOEH 
seeieits 7 
wate © LLLLLLLLLL 
NOTE 1) When WE is ‘high’, the all data on the I/O can be written into the cell. WZ Do not care 


When WE is ‘low’, the data on the I/O are not written except for when I/O is ‘high’ 


at the falling edge of RAS. 
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@ PAGE MODE WRITE CYCLE (Early Write) 


tFRC 


RAS 
tFCSH 
IRCD 





Q 
> 
Nn 


tAsR 


tus i 
pesa 


( 1) 
mi 


tr] 


WE 


tus 


I/O 
(Output) irs LE 


E tpTH 


DT/OE 


NOTE 1) When WE is ‘high’, the all data on the I/O can be written into the cell. 


HOLL ITD 
v0 7) (XE PVE KL 


HIGH Z 


HM53462P Series 





trp 


lLFRSH 


tcrks tors 
| see feast a ), ae 
fe tc AH 
nig wa 


nares 7 0 om 77 77K K TTT KL 
ya e171 


ORES ie 
tDH 


NLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LLL 


///i Do not care 


When WE is ‘low’, the data on the I/O are not written except for when I/O is ‘high’ 





at the falling edge of RAS. 


» DESCRIPTION 


1. LOGIC OPERATION MODE 

HM53462P has an internal logic operation unit 
which makes a process of graphics simple. The logic 
is determined in ‘Logic operation set/reset cycle’, 
and the operation is executed in every write cycle 
succeeding to the logic operation set/reset cycle. In 
this mode the internal read-modify-write operation 
is executed and the cell data is converted into the 
new data given by the logic operation between Din 
and the old cell data. 


2. LOGIC OPERATION SET/RESET CYCLE 

A logic operation set/reset cycle is performed by 
bringing CAS and WE low when RAS falls (Fig. 1). 
The logic code and the bits to be masked are dater- 
mined respectively by Ax0-3 state and I/01-4 state 
at the falling edge of RAS. Furthermore, in this 
cycle CAS before RAS refresh operation is executed, 
too. In the case of executing the conventional CAS 
before RAS refresh operation, WE must be high 
when RAS falls. 








2.1. Logic code 

The logic code is shown in Table 1. When power 
is turned on, the logic code is initialized to 
“THROUGH”. If the logic code is (Ax3, Ax2, Ax], 
Ax0) = (0,0, 1, 1), the SAM organization is changed 
to 1,024 x 1 using the internal parallel to serial 
converter (Fig. 2). In the case that the SAM orga- 
nization is changed to 1,024 x 1, one data transfer 
cycle is needed to initialize the SAM selector. 


Once the SAM organization is changed to 1024 x 1, this code 
is maintained unless power is turned off. 


2.2. Write mask 

HM53462P has two kinds of mask registers (register 
1, 2). The register 1 is set by bringing WE low at 
the falling edge of RAS during the write cycle, and 
the mask data is available only in this cycle. The 
register 2 is set by level of I/O in the logic operation 
set/reset cycle, and the mask data is available until 
the next logic operation set/reset cycle. If the re- 
gister 1 is set during the current logic operation 
mode, the mask data of the register 1 is preferred 
(that of the register 2 is ignored) and the logic be- 
comes “THROUGH” only in this cycle (Fig. 3). 
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HM53462P Series 


CAS iL 


FCO-FC3 


> 
Qa. 
Qu 
- 
o 
77) 
. ! 


WE 
WELLLLLLILLMLMLLLLILLLLLLLL LLL 
a Ce, 
Do not care 
Fig. 1 LOGIC OPERATION SET/RESET CYCLE 
Table 1. LOGIC CODE (FCO ~ 3 are AX0 ~ AX3 in Logic Operation Set Cycle) 
| LOGIC 
FC3 FC2 FC1 FCO Wie Dita 
ee ee a ee ee Zero 
of o | o foi | api | Di’ Mi 
o | o | i | o | AND? Di: Mi 
o | o | 1a | 1 | x4sx1 | - + SAM organization changes to 1024 x 1 
o | 1 | o | o | _AND3_ Di Mi 
0 | 4 | 0 ~~ | 1 -« (THROUGH | Di — Logic operation mode reset 
of 1 | i | o | BOR] Di Mi+ Di-Mi 
0 Di+ Mi 
! / o | o | NoR| Di Mi 
! | 0 | tt | ENOR | Di-Mi+ Di: Mi 
ae ee ae ae a 7 Di 
1 1 r 0 INV2 Mi 
ea ee ee Re Di + Mi 
1 of 1 | 1 {| o | NAND | Di+Mi_ Di: External Data-in 
Ta (a CR a Sa ee ae ae ONE Mi_: The data of the memory cell 
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HM53462P Series 


Fig. 2 THE SHIFT WAY OF SAM DATA 


SAM Data Register Serial I/O 


1) By 4 mode (SAM organization: 256 x 4) 


tscc 


sc TLL 


S101 Een Ee. Gian eas 
ee a 
$103 CAAA A 
SI-04 CT Se, es La 


2) By 1 mode (SAM organization: 1024 x 1) 


tscc 








SC 
SI O01 
SLO? High- Z 
SI 03 ail 
High- Z 
SI’04 
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HM53462P Series 


Fig. 3 EXAMPLE OF LOGIC OPERATION MODE 


fener Write ele 
RAS 17 jl 
I/Ol “ ” . 
1/02 Masked “1” Write Masked Masked 
/03 Masked “0” Write Masked Masked 
/ 
semeeacee semen 
1/04 
De te een Pee 
a bed Mask reg.! is set, 
Ass ae Hiatahe oe sae onl 
pay thi ; 
logic is set to oe A 
“AND1” I O1,4:M asked 
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DYNAMIC RAM MODULE 





© HITACHI 
Hitachi America Ltd. « 2210 O’Toole Avenue ¢ San Jose, CA 95131 ¢ (408) 435-8300 425 


426 


HB561003A/B Series 


262,144 x 9 bit Dynamic Random Access Memory Module 


The HB561003A/B is a 2.25M dynamic random-access memory module organized as 262,144 x 9 bits [bit 
nine (PD, PQ) is generally used for parity and is controlled by PCAS] in a 30-pin single-in-line package com- 
parising nine HM50256CP, 262,144 x 1 bit dynamic RAMs in 18-pin Plastic Leaded Chip Carrier mounted on 
a substrate together with decoupling capacitors. 





eFEATURES 

@ 262,144 words x 9 bits Organization 

@ Industry standard 30-pin Single Inline Package Memory Module 

®@ Single 5V (+10%) 

@ Utilizes nine 256K Dynamic RAMs in PLCC (HM50256CP) 

@ HB561003A/B operates as nine HM50256CP as shown in the functional block diagram. 
@ Low Power; Operating: 2,160mW typ. (tac = 260ns) 


Standby: 135mW typ. 














from RAS (max) from CAS (max) Cycle (min) 
@ Page mode capability 
@ TTL compatible 
@ 256 refresh cycles/4ms 
@ 3 variations of refresh 


RAS only refresh 
CAS before RAS refresh 
Hidden refresh 
® Operating Ambient Air Temperature: 0°C to +70°C 


MIPIN pRAANCEMENT 


RERERE 


ERR a Nan eee ee er ele Aegon ae, eee ae a 
VEVYVELYYYTYVYVYVT YY YT SSEBSBS PD Data In 


PIN NOMENCLATURE 
A0~A8 Address Inputs 
CAS, PCAS | Column Address Strobes 
DQ0~ DQ7 Data In/Data Out 





Se owe www wwnere we wo ww rwrwrvrnr ~~” 


sBg2egizggiz2gzigesegesgegr Eee s NC No Connection 
a 
PQ Data Out 
* HB561003B’s pin arrangement (Side View) DAG \ 
‘antic HESEIDOSA RAS Row Address Strobes 
aa ; WE Write Enable 
@ Common CAS contro! for eight common Data-In and Data-Out 
. Vec +5V Supply 
lines. 
@ Separate CAS control for one separate pair of Data-In and Data- Vss Ground 


Out lines. 
@ The common 1/O feature dictates the use of only early write 
operations to prevent contention on Din and Dout. 
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HB561003A/B Series 


NEFUNCTIONAL BLOCK DIAGRAM 








Ne 
er) 
a 





past) 


PCaS (28) 
PD (29) 


Lee (30) 
Vos {9) 


29 
Vos ee 





SABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vsg: -1V to +7V 
Operating temperature, 7, (Ambient): O°C to +70°C 
Storage temperature (Ambient): -55°C to +125 C 
Power dissipation: 9W 

Short circuit output current: 50mA 


MIRECOMMENDED DC OPERATING CONDITIONS ( 72=0 to +70°C) 


Parameter min typ 


Input High Voltage 
Input Low Voltage 





Notes 1 All voltages referenced to Vs» 
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HB561003A/B Series 





MIDC ELECTRICAL CHARACTERISTICS (7Ta=0 to +70°C, Vec=5V+10%, Vss=0V) 


Parameter | Symbol | min_| max. Notes 
O t t tre =330ns 495 
reece trc =260ns leer 630 | mA |1 
tre =220ns 747 
Staniby curren hea [=| 0 ma 
Refresh t trc =330ns 378 
aera tre =260ns lecs 477 | mA | RAS only Refresh 
trc =220ns 558 
Standoy. caren (Dus Enable) ee ee ee 
Refresh tre = 330ns 405 A f 
chee uCURnenS tre =260ns Icce 522 mA aia pelos 
trc =220ns 621 RAS Refresh 
Input leakage 0< Vin<7V Th —10 
Output leakage 0< Vou <7V Dour 1s disabled 
Output levels High (Jou = —5mA) Von Vec 
Low (r= 42mA) va [oto |v 


Mi CAPACITANCE (Voc = 5 V410%, Ta= 25°C) 


Clock or ae 
DQ oa ae 
PQ hs no ae 
PD ae CO 


Notes: 1. Jcc depends on output loading condition when the device is selected, [CC max is specified at the output 
open condition. 

2. Capacitance measured with Boonton Meter or effective capacitance measuring method. 

3. CAS = V7# to disable Doyt. 


MIELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0 to + 70°C, Vec=5V+10%, Vss=0V)*» ° 


HB561003A/B-12 | HB561003A/B-15 | HB561003A/B-20 
max 








Parameter Symbo Unit | Note 


: 
w 3 
= z 
HO 
So 


mim n 


3 


Se 
S|* 


Access Time from RAS tRAC 
Access Time from CAS tcAc 


| 
wn ~a} oj x 
Oo wnt} 
— 
> 
S 
HS 
m | Go 


| 70] 
Output Buffer Turn-off Delay torr n 5 
Transition Time (Rise and Fall) t ns 6 
Random Read or Write Cycle Time tre 220 be | 260 330 a ns 
RAS Precharge Time trp | 90 | — | 100 | | 120 | - | ns 
RAS Pulse Width tras 120 | 10000} 150 | 10000} 200 | 10000! ns 
CAS Pulse Width tcas 10000 10000 | 100 | 10000] ns 
RAS to CAS Delay Time treo ns 7 
RAS Hold Time trsH 100 
CAS Hold Time tcsH i 
CAS to RAS Precharge Time tcrP 
Row Address Set-up Time tasR 


Row Address Hold Time 
Column Address Set-up Time 
Column Address Hold Time 


Column Address Hold Time referenced to RAS 


Read Command Set-up Time 
Write Command Hold Time 


Write Command Hold Time referenced to R 


Write Command Pulse Width 

Write Command to RAS Lead Time 
Write Command to CAS Lead Time 
Data-in Set-up Time 


tRAH 
tasc 
tCAH 


~ 
oo 


tucs 
twcH 
tucrR 
twp 


tRWL 


~ 


tcwL 
8 


(to be continued) 


os 
S 
wn 


HAIN | Om 


mi) me] em] Op, > “1 { DO bh —1oO Ps} wl nr 

Oy Of OF} OT] OF} CM] ors on on Oo;,o;o; oye 
on 
So 

— — —_ 

ma), me} em | dO] Sj} bh — m—taor~a}tol~a 

ay orfory omy on oj; on S,o!;oyonyo 
~) 
ol 


et —_ bo 
Ov} Of] Or} Or} oN Cw] ®w 0 | oS 
or} Ort ort oii on o};}o oS Colo 
— 
— 
= 
M 
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HB561003A/B Series 


ey HB561003A/B-12 | HB561003A/B-15 | HB561003A/B-20 ee 
| min | max. | min. | max. | | min. | max. | 

Daten Hold Time i a 
Data-in Hold Time Referenced to RAS | tome =| 95 { — | 120 | = | 155 | —- | ns | 
Read Command. Setup Time ei Re 
Read Command Hold Time Referenced to CAS | teen | O | - | Of - | Of -— [ ns | 
Read Command Hold Time Referenced to RAS | tere { 10 | — { 10} — | 10 | - | ns | 
Refresh Period = lO 

CAS Precharge Tine me) = oe se ee 
CAS Set-up Tine em is ee 
CAS Hold Time (CAS before RAS) 120 | — | 150 | — | 20 | — | ns | 
RAS Precharge to RAS Hold Time Cae eo. we oe 


Notes: 1. AC measurements assume t7 = S5ns. 

2. Assumes that tpcp StRcp (max). If trcp is greater than the maximum recommended value shown in this 
table, tr4c exceeds the value shown. 

Measured with a load circuit equivalent to 2TTL loads and 100pF. 

Assumes that tRrcD 2tRcCp (max). 

tO FF (max) defines the time at which the output achieves the open circuit condition and output voltage levels 

are not referred. 

VrH (min) and V7z, (max) are reference levels for measuring timing of input signals. Also, transition times are 

measured between Vy and V7;. 

7. Operation with the tpcp (max) limit insures that tp4¢ (max) can be met. tRcp (max) is specified as a re- 
ference point only; if tpcp is greater than the specified tr¢p (max) limit, access time is controlled exclusively 
by (CAC. 

8. An initial pause of 100us is required after power-up. Then execute at least 8 initialization cycles. 

9. At least 8 CAS before RAS refresh cycles are required before using internal refresh counter. 


oY. eo 


MEWAVE FORMS 
@ Read Cycle 


trc 
Vin 
trcb {RSH 
tin Scene rata Sasa 


Vin Ca Ae ey 

Address 4 Row ; " Column ; 
Address Address 
Vin 
Ppa | = 

oe, Ci Ee 
: peagen : 
Vi 


tone 


High | 
DQ, PQ \ow ie neon (| Valid Data ) 
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HB561003A/B Series 


@ Write Cycle 


{RC 





RAS 
Van 


trcD {RSH 


Vin 


a0 


i 


tASR tCPN 


Address (| Row y 
Address 
Vin 


QD 

| 

a) 

(?) 

: 

wn 

= 
| 

> 
vr 


(CAH 


Column 


Address 


{cH 
Vin 


Vin 


< 
isa] 

oe Ge a sl 
z 
7c 


= 


WCR 


s 
= 


Vin 
DQ, PQ Valid Data 


Vie 


a 
= 
= 
= 

we, 


@RAS Only Refresh Cycle 


tRc 


- a 
Vin trp 
trp 
trec 


Vin L 


tar 
: trax 


Vin 


* Refresh Address Ao- Az (A \o- AX7) 


OH High Impedance 


\ 
Dout Lor 
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HB561003A/B Series 


@ Hidden Refresh Cycle 


{RAS (RAs trp 
VM (Read) Van! | (Refresh) (Refresh) | )————=\ 
RAS 


Vin 


trcp tcas 


\m = 
CAS, PCAS ; 


Vie fAoR 
Vin 

Row Col 

Address Add : Add 
Vin 


Van 


Vin 





Von 


DQ, PQ Valid Data 


Vor 


® CAS Before RAS Refresh Cycle 











RAS 
CAS 
\iH ean renner enema 
Address Dont’ care 
Vin 
@COUNTER TEST 
trp 
es end 
RAS (Refresh ) ‘Read/Write } 
Vin 
Vin 
CAS 
bie +f 
Vin ae Hessen 
n't re umn 
Vin 
(RCH 
twos 
Vin + 
WE 
Vr | Nttrrrerreerrh a a 
a 
Dotted line means read cvcle 
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HB561003A/B Series 


HB561003A/B-12 | HB561003A/B-15 | HB561003A/B-20 
] Unit Note 


Parameter Symbo 
Page Mode Supply Current | tor | — | 513 | — | 432 | — | 333 
Page Mode Read or Write Cycle jac 20 | — | us | — | 190 | — | ms | 
CAS Precharge Time, Page Cycle tcP | so | =~ {| o | — | # | ~ | we | 


@ Page Mode Read Cycle 


(RAS 


trp 


teas 





Address 


DQ, PQ 
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HB561003A/B Series 





@ Page Mode Write Cycle 


{RAS 





RAS Vin 
trp 
Vie ; 
tRCD ia teas Icas 
ee 
Vin LAR i ee : 
tASR tasc 
Tes {CAH {CAH 
Vin | 
Va 
tucs | lucs | cs | 
WOH {wou CH 
aE Vin ie twp = z 
- “aur 
{Ds {Ds 
'DH tou 
Mua 
rare OE KEK OE 
MPACKAGE OUTLINE Vee 1 
@HB.561003A Series sae - 
AO 4 
6 80 (0 268) mar Al 5 
DQl 6 
A2 7 
78 74 (3 10) A3 8 
| | Vss 9 
DQ2 10 
A4 11 
18 03 AS 12 
(O71) DQ3 3 
A6 14 
AZ 15 
DQ4 16 
1 30 A8& 17 
| (0 500 (0.0197) | | 254 (0 100) () 250 (0 0098) | NC 18 
NC 19 
Unit mm (inch) DQ5 20 
WE 21 
Vss 22 
DQ6 23 
NC 24 
DQ7 25 
PQ 26 
RAS 27 
PCAS 28 
PD 29 
Vec 30 
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HB561003A/B Series 


@ HB561003B Series 


88 90 (3 50) 5 08 (0 200) max 


(0 133) 82 14 (3 234) 


78 74 (3.10) max Circuit Side 


I i (0 100min ) 17 78|(0 700) max 


ays a a , 30 I 
(0 080) i 
(0.070min ) ‘0 0lmax.) 1 2729 132 (0 0548 995) 


(0 300) (0,070) (0 100) 





(0 125) DIA Thru 


(0 400) 





Unit mm (inch) Vec 


CAS 


Note: Contact pads are overcoated with Tin/Lead. 


PCAS 
PD 
Vcc 
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HB5GA18A/B Series——————Preliminary 


1,048,576 words x 8-bits High Density Dynamic RAM Module 


@ FEATURES 

e High Density Industry Standard 30 Pin SIP 

e +5V Single Supply 

¢ High Speed: as 
Fast Access Time from RAS 100ns/120ns/150ns (max) 
Fast Access Time from CAS 50ns/60ns/75ns (max) 
Fast Access Cycle Time (Read or Write) 190ns/220ns/ 
260ns (min) 

e Low Power Operation and Low Power Standby: 
Operation: 1.8W typ. 
Standby: 20 mW typ. 

e Page Mode Capability 

¢ 3 Variations of Refresh Capability 
RAS Only Refresh 
CAS before RAS Refresh 
Hidden Refresh 

¢ Directly TTL Compatible: All Input and Outputs 

e Available in SIP and SIMM 


HB56A18B 





@ BLOCK DIAGRAM 










Ao-As © fd od) od) od) Od eo eo <© Vec 
RASO—1 1d In Ind Ls“ on 
OsO-1. hy pe ae he ttf fr 

seh abe SESE rae a es GP > ene rc lef 





©) 
DQ. DQ: DQ DQ; DQ4 DQs DQ. DQ; PCAS PD PQ 





@ PIN ARRANGEMENT 





Note) The specifications of this device are subject to change without notice 
Please contact your nearest Hitachi's Sales Department regarding specifications. 


© HITACHI 
Hitachi America Ltd. © 2210 O'Toole Avenue « San Jose, CA 95131 © (408) 435-8300 435 








HB56A19A/B Series— ——\———Prreliminary 


1,048,576 words x 9-bits High Density Dynamic RAM Module 


@ FEATURES 

e High Density Industry Standard 30 Pin SIP 
Mounting 9 pcs of 1M Dynamic RAM (J-bend SO) 

e +5V Single Supply 

¢ High Speed: beta 
Fast Access Time from RAS 100ns/120ns/150ns (max) 
Fast Access Time from CAS 50ns/60ns/75ns (max) 
Fast Access Cycle Time (Read or Write) 190ns/220ns/ 
260ns (min) 

e Low Power Operation and Low Power Standby: 
Operation: 2 W typ. 
Standby: 22 mW typ. 

e Page Mode Capability 

¢ 3 Variations of Refresh Capability 
RAS Only Refresh 
CAS before RAS Refresh 
Hidden Refresh 

e Directly TTL Compatible: All Input and Outputs 

e Available in SIP or SIMM 


HB56A19A 





m@ BLOCK DIAGRAM 





@ PIN ARRANGEMENT 





Veo DQO A1 A2 Veg A4 DQ3 AZ AB NC WE DQ6 ODQ7 RAS- PD 
CAS AO DQi AS DQ2~ AS AB DQ4 AQ9 DQ5 Vsgs NC PQ PCAS_ Voc 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Department regarding specifications 


© HITACHI 
436 Hitachi America Ltd. © 2210 O’Toole Avenue © San Jose, CA 95131 © (408) 435-8300 


( 





HB561008B Series 


262,144-word x 8-bit Dynamic Random Access Memory Module 


The HB561008B is a 2M dynamic random-access memory module organized as 262,144 x 8 bits in a lead- 
less 30-pin single-in-line package comprising eight HM50256CP, 262,144 X 1 bit dynamic RAMs in 18-pin 
Plastic Leaded Chip Carrier mounted on top of a subtrate together with decoupling capacitors mounted 
beneath the chip carriers. 


esFEATURES 

@ 262,144 words 8 bits Organization 

® Industry standard 30-Pin Single Inline Package Memory Module 

® Single 5V (+10%) 

@ Utilizes eight 256K Dynamic RAMs in PLCC (HM50256CP) 

@ HB561008B operates as eight HM50256CP as shown in the functional block diagram. 
@ Low Power; Operating: 1,920mW iyp. (tac = 260ns) 


Standby: 120mW typ. 





@ High speed: Access Time Read or Write 
from RAS (max) from CAS (max) Cycle (min) 

HB561008B-12 220ns 
HB561008B-15 260ns 
HB561008B-20 330ns 

@ Page mode capability 

@ TTL compatible 

@ 256 refresh cycles: (4ms) 

@ 3 variations of refresh 


RAS only refresh 
CAS before RAS refresh 
Hidden refresh 
@ Operating Ambient Air Temperature: 0 to +70°C 





MPIN ARRANGEMENT 


UJUUUUUU 


PIN NOMENCLATURE 
A0~ A8& Address Inputs 





oOooonooo0oOoOoOoOoDoOoOo0o0Oo0on0n 0 << 
Sa eee cua aeaaaaRenEs CAS Column Address Strobes 
Zoe eZ ei eGs 29223299 He Seog g/2E2 & DQ0~ DQ? Data In/Data Out 
mm = 
NC No Connection 
(Side View) RAS Row Address Strobes 
@ Common CAS control for eight common Data-In and Data-Out WE Write Enable 
lines. Vec +5V Supply 
@ The common I/O feature dictates the use of only early write 
Vss Ground 


operations to prevent contention on D and Q. 
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HB561008B Series 


# FUNCTIONAL BLOCK DIAGRAM 


Ac (4) 
A (5) 
1 
(7) 
A2 3) 
A3 ( 
Ma (11) 
A tl?) 
5 
A (14) 
6 
Ae 15) 


pg3(13) 


Q) 
Vec £30) 


Vss (9) 
(22) 





Vec 
Cys C, 


Vss 


®@ ABSOLUTE MAXIMUM RATING 

Voltage on any pin relative to Vgs: -1V to +7V 
Operating temperature, Tz (Ambient): O°C to +70°C 
Storage temperature (Ambient): -55°C to +125°C 
Power dissipation: 8W 

Short circuit output current: 50mA 


Supply Voltage 


Input High Voltage 





Input Low Voltage 


Notes 1 All voltages referenced to Vss 
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HB561008B Series 


MIDC ELECTRICAL CHARACTERISTICS ( 7a=0 to +70°C, Vec=5V +10%, Vss=0V) 


Parameter Note 


Operating current tre = 330ns 440 
trc=260ns {cc 560 mA |1 
trce=220ns 660 


Standby current fee [= 38 [ma 


Refresh current tre =330ns 335 
trc =260ns Icc3 425 mA_ | RAS only Refresh 
tre =220ns 495 


Standby current (Dout Enable) | Iccs | — | 80 | mA | 1 


Refresh current tre =330ns 360 CAS before 

trc = 260ns Icce 465 mA | —— 

trc =220ns 550 RAS Refresh 
input leakage O0< Vou <7 
Output leakage 0< Vin <7V uA | Dout 1s disabled 
Output levels High (Jou = —5mA) Vou 


Low (Tou =4 2mA) eo Ts cde we 


Mi CAPACITANCE (Vcc =5V+10%, Ta = 25°C) 






Parameter 






Address 
Clocks 






Notes: 1. [cc depends on output loading condition when the device is selected, CC max is specified at the output 
open condition. 

. Capacitance measured with Boonton Meter or effective capacitance measuring method. 

. CAS = V7# to disable Dout: 


Wd 


MBELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Ta=0to +70°C, Vec=5V+10%, Vss=0V) 


1), 9), 10) 


Parameter Symbol Unit Not 
Fin [max | min [max | min, | max . 
Access Time from RAS | trac | | 120 | — | 150 ; = | 200 2,3 
Access Time from CAS fs ee 
Output Buffer Turn-off Delay | torr | — | 30} — | 40] — [| 50[ ns | 2 
Transition Time (Rise and Fall) lér | 3 { Sof 3] 50{ 3 | 50[ ns | 6 
Random Read or Write Cycle Time dae | 2200 =. [B60 | ee 41 880) = ne. 
RAS Precharge Time trp | 90 | — | 100 | = | 120 | - | ns | 
RAS Pulse Width 120 | 10000] 150 | 10000 | 200 | 10000 
RAS to CAS Delay Time 100 | ons | 7 
RAS Hold Time Fiasw [| - [| - [im | - [os | 
CAS Hold Time Ftesw | ao | | ts | | 20 | [ne 
Row Address Set-up Time ite | 0} - | Of ~ | Of - { os | 
Row Address Hold Time | tea | 15 | - | 15 | - | 20 [ - | ns | 
Column Address Set-up Time ftasc | Of — | Of - | Of - | ns | 
Column Address Hold Time | tcan | 25 [| - | 25 | - | 30 | - | ns | 
Column Address Hold Time referenced to RAS taR | 7 | — | 100 | - | 130 | — | os | 
Read Command Set-up Time |twes}| Of - | Of} — | Of — |[ os | 8 
Write Command Hold Time }twen | 45 | - | 45 | —- | 55 | - | ns | 
Write Command Hold Time referenced to RAS | twer | 95 | — | 120 | — | 155 | - | ns | 
Write Command Pulse Width twp | 45] - | 45 / - | 55 | - | ns | 
Write Command to RAS Lead Time jteue | 45 | - | 45 | -— [| 55 [| - | ns | 
Write Command to CAS Lead Time | tw. | 45 | -— | 45 | — | 55 | - | ns | 
Data-in Set-up Time tos fF of - | of - | of - | os | 
(to be continued) 
© HITACHI 
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HB561008B Series 


Parameter Symbol 
| min. | max. | min. | max. | min. | max. 
Data Hold Time roe [| - | 6] - | | — | 
Data-in Hold Time referenced to RAS | tour | 95 | — | 120 | — | 155 | —- | 
Read Command Set-up Time a 
Read Command Hold Time referenced to CAS | trea | 0 | — | | - | of - | 
Read Command Hold Time referenced to RAS tree | 10} — [| 10] — {| 10} - | 
Refresh Period fee we alee a 
CAS Precharge Time rcv | | - | opp el | 
CAS Set-up Time rise | | - [wp | wl 
CAS Hold Time (CAS before RAS) 50 | — | 200] — | 
RAS Precharge to RAS Hold Time fierce | 0 | ~ | of - | of —- | n 


Notes: 1. AC measurements assume t7 = Sns. 


Cc 
a n =F 
ct 


2. Assumes that tpcp =tRcp (max). If trcp is greater than the maximum recommended value shown in this 


table, tr 4c exceeds the value shown. 
3. Measured with a load circuit equivalent to 2TTL loads and 100pF. 
4. Assumes that tpcp = tRCp (max). 
5 


. toFF (max) defines the time at which the output achieves the open circuit condition and output voltage levels 


are not referred. 


6. Vi (min) and Vy7z, (max) are reference levels for measuring timing of input signals. Also, transition times are 


measured between V7y and V7z. 


7. Operation with the tpcp (max) limit insures that tp 4¢ (max) can be met. tRCp (max) is specified as a re- 
ference point only; if tRcp is greater than the specified tRcp (max) limit, access time is controlled exclusively 


by (CAC. 
An initial pause of 100ys is required after power-up. Then execute at least 8 initialization cycles. 
At least 8 CAS before RAS refresh cycles are required before using internal refresh counter. 


© 90 


MWAVE FORMS 
@ Read Cycle 


. ees ei 





5 
> 
Nn 
-_ _ 
= = 





taSR 
- j cae: 
" Row N (| Column , 
Address Address Address 


Va 
{RCH | 
| eee oc 


f, A) 
Vin 


torr 


DQ is High Impedance (| Valid Data » 
0 
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@ Write Cycle 


@ RAS Only Refresh Cycle 
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iN 
il 
aes 


Q 
> 
Nn 


Address 


DQ 


Address 


Vin 


Vu 


HB561008B Series 


IRC 


trop {RSH {CRP 


~*~ 


task 


fj Row 


Address { 


WOH 
aan 7 eee 
ES See 


\alid Data 


wv, 


i 


{RC 


ie one 
tCRP 
feed ~ 
¥, . 


task 
{RAH 


* Refresh Vddress \o Az (AN AN?) 
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; HB561 008B Series 


@ Hidden Refresh Cycle 


CRC 


(RAs (RAs trp 
Vin (Read) pom} | (Refresh! (Kehesh> | _—— 
RAS 


Vu 
t4R | 


trop {cays 


Vu cas 
CAS Bi 


Va task 


Vin 


Row v, Col 
Addiess ap: Add y 
Vie 
Van 


Va 





Vou 


DQ Valid Data 


Vor 


@ CAS Before RAS Refresh Cycle 








RAS 
CAS 
VL et 
mudtese Dont care 
11 ener 
@ COUNTER TEST 
IRP : 
ei ae 
a (Refresh ) ‘Read/Write ) 
Vee 
Vin 
CAS 
Vie 
- Pa roma 
Don't Column 
Vie A 
[RCH 
thes 
Vin A 
WE / \ 
li. see eee eee ee eee eas Ne en 
{Res 
Dotted line means read cvcle 
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HBS61008B Series 


HB561008B-12 | HB561008B-15 | HB561008B-20 ; . 
ote 


Page Mode Supply Current | Ieer | — | 455 | — | 35 | — | 295 
Page Mode Read or Write Cycle tec | 130 | - | 45 | - | 190 | - | ns 
CAS Precharge Time, Page Cycle tcp | 50 | - | 6 | - | so] - | ns | 


@ Page Mode Read Cycle 


tRas 


RAS Vin 


Vin 
tPC 
(cas {cas {cas 
= " a a 
a 


Vin 
tasc 


tcp 
taser 
Vin | 


Row v Col Col Col 


Vie 





WES 
wor twoHu MMCH 
Van twP 
. try ON 
‘en nN A N 
tps {Ds 
tpn {DH 
Vin oe 
Valid Valid valid 
‘ Ch Ka cP: 
Va 
DQ Vow High Impedance 
Vol 
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HB561008B Series 


@ Page Mode Write Cycle 


{RAs 


RAS Vin 


Vi 
tpc 
tcas teas tcas 


. - joan ae im _ 
\ IL eae a. 


tcp 
taser tasc 
{CAH tc 4H 
Von 


Row “WK Col Col Col 
Su 


twos | twos | cs | 
¥ WOH wou won 
Vin twp 
ve ory NI & 
\ IL & ‘4 Oo & 
tos (Ds 
(tbH DH 


Vin 


Valid Valid Valid 
ae oi Ke 7 


MAPACKAGE OUTLINE; Unit: mm (inch) 


#8 90 (3.50) 5.08 (0 200max } 










82.14.0323) 









Circuit Side 
(0 125) DIA 
Thru 
an (QO 100min ) 17 78 (0 700max ) 
(0 400) 
boo OOODoooC oO oOoODDoCoOoooOoOhboooooo Tt] 4 | 
30 
(0 070min ) 1 27*0 a 
abil (O0lmax } 1 05°? 005) - 
Note) Contact pads are overcoated with Tin/Lead. Unit mm (inch) 
Me 
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NON-VOLATILE MEMORY: ROM 
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HN61364P, HN61364FP 


8192-word x 8-bit CMOS Mask Programmable Read Only Memory 
| HN61364P 


The HN61364P/FP is a mask-programmable, byte-organized memory 
designed for use in bus-organized systems. 

To facilitate use, the device operates from a single power supply, has 
compatibility with TTL, and requires no clocks or refreshing because of 
static operation. 

The active level of the CS, OEg ~ OE, inputs and the memory content 
are defined by the user. The Chip Select input deselects the output and 
puts the chip in a powerdown mode. 


® FEATURES 

@ Fully Static Operation HN61364FP 

@ Automatic Power Down 

@ Single +5V Power Supply 

@ Three-state Data Output for OR-ties 

@ Mask Programmable Chip Select and Output Enable 

@ TTL Compatible 

@® Maximum Access Time; 250ns 

@ Low Power Standby and Low Power Operation; Standby 5uW (typ), 
Operation 50mW (typ) 


@ Pin Compatible with EPROM 





= PIN ARRANGEMENT 
= BLOCK DIAGRAM © HN61364P 







Memory 
Matrix 
(8192 X8) 







*OF.Ly 
* OE2 & *% Actve level defined by the user 


@ ABSOLUTE MAXIMUM RATINGS 


Sap Wate v 
All Input and Output Voltage* Vv 
Operating Temperature °C 
Sionage Temperate | Tig [55 to 0135 °C 
Storage Temperature (under Bias) °C 


* with respect to Vg 





(Top View) 
& RECOMMENDED DC OPERATING CONDITIONS * Mask Programmable 
® HN61364FP 











Supply Voltage « 
Input Voltage * 





Operating Temperature 


* with respect to Vss 





(Top View) 
* Mask Programmable 
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HN61364P, HN61364FP 


@ ELECTRICAL CHARAGTERISTICS (Vee = 5V+10%, Vss = OV, Tz = —20 to +75°C) 


Input Low-level Voltage _ 
OL = 
I 


typ Unit 


‘8 
* 
se 
3) 
< 


Oy; Nh 
Wi ho 





< 


we 
> 
< 


< 


V 
V 

Output Low-level Voltage [oy=3.2mA 
TL 


Input Leakage Current V jn=0 to 5.5V 
~ Output High-level Leakage Current Vout=2-4V, CS=0.8V, CS=2.2V 

Output Low-level Leakage Current V out=0.4V, CS=0.8V, CS=2.2V 
V ec=5.5V lout= OmA. trc=min,duty=100% 


Supply Current _ 
Voo=5.5V, CS2Ve¢-0.2V, CSS0.2V 











Et 
>| > 


Wl po Nw 
Olyn w 
: <4 
> 


Input Capacitance Cee OK 
"OuinatCacasiance. in 4 Vin=0V, f=1MHz, T4=25°C pF 
Output Capacitance Cc. OF 


* Steady state current ** Voc =5V, Tg = 25°C 
*** This parameter is sampled and not 100% tested. 


@ AC CHARACTERISTICS (READ CYCLE) 
(Vec=5V+10%, Vss=OV, Ta= — 20 to + 75°C, t-=ty=20ns) 





Item [Symbol | min | max Unit 
Read Cycle Time | tre | 250 | - | ns 
Address Access Time taa | - | 250 ns 
Chip Select Access Time | tacs | - | 250 ns e AC TEST LOAD 
Chip Selection to Output in Low Z torz | 10 | - | ns 
Output Enable to Output Valid tor | -  [ 100 | as 
Output Enable to Output in Low Z | torz | 10 | - | ns SON 
Chip Deselection to Output in High Z | tcHz*| 0 | 100 | ns eae ake 
Output Disable to Output in HighZ | fonz*| 0 | 100 | as i 
Output Hold from Address Change fon | 10 | - | _ ns 


C L=130pF 


* tcCHz and tOHZ defines the time at which the output achieves the open circuit 
condition and 1s not referenced to output voltage levels. 


= TIMING WAVEFORM 
e Read Cycle (1) 





Notes) 1 t,~t;~20ns 
2. Ci inchudes jig capacitance. 


ee ee ee = 3 All diodes are 182074@. 
eo -——— lA A —— 
_ . NOTES: 
OL \AAAAAASS ALL LLL 1. Device is continuously selected. 
ot 2. Address Vaild prior to or coincident 
co \\\ te XS / 1 RL/ : wich iy peenee low. 
tAC asad p ee OZ : i 
ci t pees OS 4. Input pulse level: 0.8 to 2.4V 
os ae 5. Input and output reference level: 


1.5V 
@ Read Cycle (2) Notes 1,3 


Address 





e@ Read Cycle (3) Notes 2,3 
cs 


Dout 
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HNG6136G5SP 


8192-word x 8-bit CMOS Mask Programmable Read Only Memory 


The HN61365P is a mask-programmable, byte-organized memory 
designed for use in bus-organized systems. 

To facilitate use, the device operates from a single power supply, 
has compatibility with TTL, and requires no clocks or refreshing 
because of static operation. 

The active level of the CS input and the memory content are de- 
fined by the user. The chip select input deselects the output and 
puts the chip in a power-down mode. 


MFEATURES 


Fully Static Operation 

Automatic Power Down 

Single +5 V Power Supply 

Three-State Data Output for OR-Ties 

Mask Programmable Chip Select 

TTL Compatible 

Maximum Access Time; 250ns 

Low Power Standby and Low Power Operation; Standby 5uW 
(typ.), Operation 50mW (typ.) 

Pin Compatible with EPROM 


MBLOCK DIAGRAM 


Memory 3-State 
Address Matrix Output 
Decoder (8192 x8) Buffer 





* Active level defined by the user. 


MABSOLUTE MAXIMUM RATINGS 


Al pat ned Olga Vola ; 
Operating Temperature Cc 
Storage Temperature | Tue | 55 to +125 | *c 
Storage Temperature (under bias) Cc 


* with respect to Vss 


© HITACHI 





(DP-24) 


PIN ARRANGEMENT 





(Top View) 
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HN61365P 
HM RECOMMENDED DC OPERATING CONDITIONS 


Item | Symbol | se min, ~—s| typ, ~— | Sax | Unit 
Supply Voltage * ee ee ee ee V 
Vin ee ee es ee Vv 

Input Voltage * 
pains ee ee ee es V 
Operating Tecpersiare ae es | ee ee c 


* With reapect to Ves 


Active Supply Current Iec* Vec=5.5V, Iour=0mA, f&c=min, duty=100% 
Stand by Supply Current Iss | CS 2 Vec—0.2V, CSS0.2V, Vec=5.5V 


C 
I t Cc it Cs “e2 
ied sale otal Va=OV, f=IMHz, Ta= 25°C 
Output Capacitance C 


* Steady state current es Vec=5V, Te=25°C *** This parameter is sampled and not 100% tested 


MELECTRICAL CHARACTERISTICS (Vcc=5V £10%, Vss=0V, Ta=—20 to +75) 

fem [-Srmet [Test Gondtons min [0 [max [_Uni 
rae Se eer J GE 
oe 7 OO 
[ventana | | = | 
ipat Leakage Garvent [Tu | VwwOws.6V_ | | | | 

es ee ee 

a 

a 

== 


MAC CHARACTERISTICS 

@READ CYCLE (Vcc=5V+t10%, Vss=0V, Ta=—20 to +75°C, t-=t;=20ns) 
Read Cycle Tine te eae 
Address Access Time | tt ns 
Chip Select Access Time | tases Of 8 ns 
Chip Selection to Output in Low Z re ee ee ns 
Chip deselection to Output in High Z | tere * =f sits ns 
Output Hold from Address Change | ten UL lw ns 


* f.nv defind the time at which the output achives the open circuit condition and 1s not reference to output \oltage levels 


TIMING WAVEFORM 
@READ CYCLE (1) e AC TEST LOAD 


fac 








Address 5 0V (Vec) 






Ri=2 4kQ 
Test Point 


Cr=130pF 11kQ 


ay 


Deut 


@®READ CYCLE (2) (Notes 1) Notes) 1 t,=t;—20ns. 


2. Cx includes 1g capacitance. 
3 All diodes are 1S2074@. 


Addrese 





Notes) 

1 Device 1s continuously selected —_ 

2. Address Valid prior ta or coincident with CS 
transition low. 


@READ CYCLE (3) (Notes 2) 3 Input pulse level 08 to 24V 


4 Input and output timing reference level ' 15V 





c 
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HNG613G6GP 


8192-word x 8-bit CMOS Mask Programmable Read Only Memory 
The HN61366P is a mask-programmable, byte-organized memory 
designed for use in bus-organized systems. 

To facilitate use, the device operates from a single power supply, has 


compatibility with TTL, and requires no clocks or refreshing because of 

static operation. 

The active level of the OE input and the memory content are defined 

by the user. | 
vi 

MFEATURES 





Maximum Access Time; 250ns 
Low Power Operation; 50mW (typ.) 
Pin Compatible with EPROM 


@ Fully Static Operation 

@ Single +5V power supply 

@® Three-State Data Output for OR-Ties (DP-24) 

@ Mask Programmable Output Enable 

© TTL Compatible MPIN ARRANGEMENT 
® 

® 

r 


MBLOCK DIAGRAM 


Memory 
Matrix 
(8192 X8) 





(Top View) 


% Active level defined by the user 


MABSOLUTE MAXIMUM RATINGS 


Supply Voltage* M 
All Input and Output Voltage® V 
Operating Temperature Cc 
Storage Temperature °C 
Storage Temperature (under bias) Cc 


* With respect to Vss 


MRECOMMENDED DC OPERATING CONDITIONS 


item [Symboi__ [min | ww 
Supply Voltage es ed 6 
erie Ce = 1s a v 

a aan RR a 


Operating Temprature 
* With respect to Vss 
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HN61366P 


@ELECTRICAL CHARACTERISTICS (Vcc=5Vt10%, Vss=0V, Ta=—20 to +75°C) 


I ae 
Output Leakage Current _ OE=0.8V, OE~2.2V +—— 


Vour0.4V 
Operating Supply Current Icc* Vcc =5.5V, Jour=0mA, f&c =min 


Input Capacitance Ca” 


Item | Symbol_| Test Conditions | typ** Unit 

Input Voltage i ae Se reer Vee v 
peat fei 

Ue eae ee ee ae v 

Bolas Ton — 205¢A Vv 

Pec oeee Ior=3.2mA Vv 
Input Leakage Current 


V..=0V, f=1MHz, Ta= 25°C 


.~ 
> 


| min 
p22 
| = 0.3 
re 
ere 
Vie O BV ee 
ea 
== 
ieee 
Pee 
es 


Qa 
2 


Output Capacitance 


® Steady state current + Voc=5V, T= 
* % & This parameter is sampled and not 100% tested 


HAC CHARACTERISTICS 
@READ CYCLE (Vcc=5V+10%, Vss=OV, Ta=—20~+4+75°C, t,=t;=20ns) @ AC TEST LOAD 


Read Cycle Time tre | 250 [| — | ns 

Address Access Time i ae ns 

Output Enable to Output Valid Tr ns eae er 

Output Enable to Output in Low Z | toz | 10 | — | ns 
Output Disable to Output in High Z | towz* | 0 | 100 | ns 
Output Hold from Address Change | tow =6{ 60 fl ns Notes) 1 t-=t)=20ns 


*® tone defines the time at which the output achieves the open circuit condition and 1s not reference to output voltage levels 2 Cx includes jig capacitance 


3 All diodes are 182074) 
MTIMING WAVEFORM 
@READ CYCLE (1) 


we 
oy 
.o) 


5 0V (Vcc) 


Test point 


Address 


= SAU HYZZZZ 


—‘orz 


i OKT X®D 


@READ CYCLE (2) 8% 


| 
a 


fac 


Address 





Dout 


Note) 1. OE=V,, 


2. Input pulse level : 0.8 to 2.4V 
3. Input and output timing reference level : 1.5V 
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HN61312SP, HN613128SFP 


16384-word x 8-bit CMOS Mask Programmable Read Only Memory 
HN613128P 


The HN613128P/FP is a mask-programmable, byte-organized 
memory designed for use in bus-organized systems. To facilitate use, 
the device operates from a single power supply, has compatibility 
with TTL, and requires no clocks or refreshing because of static ope- 
ration. The active level of the CS, OE), OE; input and the memory 
content are defined by the user. The Chip Select input deselects the 
output and puts the chip in a power-down mode. 


@ FEATURES 
Fully Static Operation 


Automatic Power Down 

Single +5V Power Supply 

Three-State Data Output for OR-Ties 

Mask Programmable Chip Select, Output Enable 

TTL Compatible 

Maximum Access Time; 250ns 

Low Power Standby and Low Power Operation; 
Standby: 5uW (typ.) 
Operation: 50mW (typ.) 

@ Pin Compatible with EPROM 


MBLOCK DIAGRAM 


Memory 


\ Matrix 
Address (16384 x 8) 
Decoder 





% Active level defined by the user | 


MABSOLUTE MAXIMUM RATINGS 


Item Unit 
Supply Voltage* | Vcc | 0.3 to +7.0 | V 
All Input and Output Voltage* | Vr | 0.3 to +7.0 | 
Operating Temperature Range Eee —20 to +75 
Storage Temperature Range 
Storage Temperature Range (under bias) Tix 


* With respect toVss. 


AOldGldle 


M RECOMMENDED DC OPERATING CONDITIONS 







Supply Voltage * 







Input Voltage * 





Operating Temperature 


* With respect to Vss. 
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HN613128FP 





MPIN ARRANGEMENT 
@HN613128P 





(Top View) 
@®HN613128FP 














HN613128P, HN613128FP 
M ELECTRICAL CHARACTERISTICS (Vcc=5.0V+10%, Vss=OV, Ta= —20 to +75°C ) 





Output High-level Leakage Current Tion | — | 10 | HA 
Output Low-level Leakage Current | io. | Vou =0.4V,CS —0.8V, CS = 2.2V | — | 10 | 4A 
Supply Current (Active/Standby) — | Icc/ I |Vec=55V, bovr=OmA, fec=mun, duty=100%/CS2 Vec-0.2V,CSS0.2V mA /#A 
Input Capacitance C.*** Oe pF 
Output Capacitance Cu **) Vi. =OV, f= 1.0MHz, Ta= 25°C ~ aoe eee pF 


* Steady state current ee Vec=5V, Ta =25°C 
* * * This parameter is sampled and not 100% tested. 


MBAC CHARACTERISTICS (READ CYCLE) 
(Vec=5.0V£10%, Vss=0V, Ta=—20 to +75°C, All timing with t.,=t;=20ns) 


HN613128P 


Item Symbol Unit 


3 
r 
x 


pm | 
Read Cycle Time trc a ee ns 
Address Access Time i i ns 
Chip Select Access Time | tas | 8 ns 
Chip Selection to Output in Low Z oe ns 
Output Enable to Output Valid EEE ns 
Output Enable to Output in Low Z a ee ee ns 
Chip deselection to Output in High Z | tew® | OT 00 ns 
Output Disable to Output in High Z | tow =f 0 00 ns 
Output Hold from Address Change ton Oe ns 


* tong and tunz defines the time at which the output achreves the open circuit condition and 1s not reference to output voltage levels 


TIMING WAVEFORM 
@READ CYCLE (1) 
as e AC TEST LOAD 








Address 





5 OV (Vcc) 
Ri=2 4kQ 


al 


TAA POFII TS | ints 
= \\\ re | rie 

ee 
oe OX YX 


@READ CYCLE (2) (Notes 1,3) , oo 


Ci=130pF 


tac 





NOTES: 

1. Device is continuously selected. 

2. Address Valid prior to or coincident 
with CS transition low. 

3. OE= VIL. 

4. Input pulse level: 0.8 to 2.4V 

5. Input and output reference level 
1.5V 


Address 








HITACHI 
Hitachi America Ltd. * 2210 O’Toole Avenue ¢ San Jose, CA 95131 * (408) 435-8300 453 


Fr re ee re te ne TTR, FORTIER nee? petra (gid iatimaidsinaiga etnies, 





HN6G1256P, HN61256FP 


32768 < 8-bit or 65536 x 4-bit CMOS Mask Programmable Read Only Memory 


The Hitachi HN61256P/FP is a mask programmable 32768 x 8-bit or HN61256P 
65536x4-bit CMOS read only memory. It operates from a single 
power supply and is compatible with TTL. Low power consumption 
makes this memory well-suited for battery-operation or hand-held 
personal computers. Memory expansion can be implemented through 
one chip select input. Either active ‘High’ or active ‘‘Low” or chip 
select input and a chip enable input are defined at mask level. The 
organization of 8 bit or 4 bit is defined by the user. 


M FEATURES 


@ Mask-programmable selection of either 4-bit or 8-bit organization 

@ Three-state outputs, can be wire-ORed. 

@ One mask programmable chip select terminal facilitates memory 
expansion. 

@ Asingle 5V power supply (+10%) 

@ Low power consumption: Operation 7.5mW (typ.), 
Standby 5yuW (typ.) 

@ TTL compatible 


© Access time: 3.5us (max) MPIN ARRANGEMENT 
@HN61256P 


HN61256F P 





MBLOCK DIAGRAM 


D -=—————— D: 









Memory Array 


CS Control | 
L X-Decoder i 262144 bits i 


| Timing Generators | Generator: 





(Top View) 


*1 Active level defined at mask level. @HN61256FP 
#2 Mask programmable selection of either 4-bit or 
8-bit organization. 
In 4-bit organization, data outputs are De to Ds. 





(Top View) 


*1 Active level defined by user 
* 2, Upper address of 4-bit organization 
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HN61256P, HN61256FP 


@ ABSOLUTE MAXIMUM RATINGS 


Item 
Supply Voltage* 
All Input and output Voltage * 
Operating Temperature Range 
Storage Temperature Range 
Bias Storage Temperature Range 


Note : * Referenced to Vss. 


v 
v 
C 
C 
C 


M ELECTRICAL CHARACTERISTICS 
(Vec=5V+10%, Vss=OV, Ta=0~+75°C) 


Item 
Input “High” Level Voltage 
Input “Low” Level Voltage 
Output “High” Level Voltage 


Symbol 


Test Conditions 
Ton 
Tot F 


= 
< 


=-—l1004A 


Vin 
Vin 
Von 
Vor 
fu 


Output “Low” Level Voltage V 

Input Leakage Current 

Output “High” Level Leakage Current T.on CE -0.8V BA 

Output “Low” Level Leakage Current Tow HA 
1") 


Cc 
In stand-b I Shave ZY: 
Supply Current y = ese av Veco™5.5V 
Ioc* | tees” 


V,. = OV, f= 1MHz, Ta= 25°C 


a 
* 
* 
* 


Input Capacitance 


Emin 
| 24 | 
== 
| 24 
ewes 
Aas i ie 
ss 
oe 
a 
eae 
Ee 
aoe 


2 
> 


Output Capacitance Get 


% Steady state current = ** Vec=5V, Ta =25°C 
* * # This parameter is sampled and not 100% tested. 


BRAC CHARACTERISTICS 
@READCYCLE (Vec=5V+10%, Vss=0V, Ta=0~+75°C, t,=t;=20ns) 


Unit 


Hs 


Item Symbol 
Read Cycle Time 


Address Access Time taacc 


~~ 
2 


& 
a 


Chip Enable Access Time teacc 
Data Hold Time from Address 
Address Set-up Time 

Address Hold Time 

Chip Enable ON Time 

Chip Enable OFF Time tce 


* ty, defines the time at which the output achieves the open citcutt condition and is not reference to output voltage levels 





35a @ AC TEST LOAD 
| 
or Uy, 5% 5 0V (Vcc) 
RRR hue a 
Test point 
: 08V 08V 
| teace tor ! 
y taacc t | 
SSS en 
V7 \/A 
12 
Dout ERY, Notes) 1 t,=ty=20ns 


2 Cx includes jig capacitance 
3 All diodes are 1820744) 
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HN613256P, HN613256FP" | 


32768-word x 8-bit CMOS Mask Programmable Read Only Memory 

The HN613256P/FP is a mask-programmable, byte-organized memo- HN613256P 
ry designed for use in bus-organized system. 

To facilitate use, the device operates from a single power supply, has 
compatibility with TTL, and requires no clocks or refreshing because 
of static operation. 

The active level of the CS and OE input, and the memory content 
are defined by the user. The Chip Select input deselects the output 
and puts the chip in a power-down mode. 


FEATURES 

Fully Static Operation | 

Automatic Power Down 

Single +5V Power Supply 

Three-state Data Output for OR-ties 

Mask Programmable Chip Select and Output Enable 
TTL Compatible 

Maximum Access Time: 250ns | 
Low Power Standby and Low Power Operation; = PIN ARRANGEMENT 
Standby 5uW (typ.), Operation 50mW (typ.) © HNG13256P 
@ Pin Compatible with EPROM , 


# BLOCK DIAGRAM 





Vec 


Aiz 27h Ava 
26] Aus 
As 





Al DO Ag 
¢ A2 D1 

A3 D2 All 

vei Matrix 5 OE* 

A6 Address DS Ato 






CcS* 
D7 
De 
Ds 


Decoder 





Ds 
Vss Ds 


(Top View) 





* Active level defined by the user. e HN613256FP 


® ABSOLUTE MAXIMUM RATINGS 
Item mbo Unit 
Supply Voltage* V 
All Input and Output Voltage* Vv 
Operating Temperature Range opr oC 
Storage Temperature Range stg °C 


Storage Temperature Range (Under Bias) | Tobias | —20to +85 °C 
*With respect to Vss 


Mi RECOMMENDED DC OPERATING CONDITIONS 










Supply Voltage * 


Ag As AizAis Vcc NC At2 Az Ao As 
(Top View) 






Input Voltage * 





Operating Temperature 


*® With respect to Vss 


@ HITACHI 
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HN613256P, HN613256FP 


= ELECTRICAL CHARACTERISTICS (Vcc = 5.0Vt10%, Vsg = OV, Tz = —20 ~ +75 °C) 


Item ymb Unit 
Input Voltage 
ees el aera v 
V Ton = —205 wA Vv 
Output Voltage On oF 
Vo L Io 5 Mines 3.2mA Vv 
Input Leakage Current ILI BA 


= =2.4V 
Output Leakage Current ILOH __| cg =0.8V, CS =2.2V 
Vout = 0.4V 


‘ * V = 5.5V, I, = OmA, t = min, dut = 100%. 
Supely Caneat Tec cc out RC y = 100% 


Isp Voc=5.5V,CS 2 Voc — 0.2V, CS $ 0.2V 


Input Capacitance Cin 
Output Capacitance Cout 


* Steady state current *** This parameter is sampled and not 100% tested. 
“ Voc=SV, T,z225°C 
@ AC CHARACTERISTICS (READ CYCLE) 
(Voc=5VE10%, Vss=OV, Ta= —20~+75°C, t-= ty=20ns) 


Item ymbol 
Read Cycle Time tR 


Address Access Time ta 
Chip Select Access Time 


15 





_ 

t ” 
x S 
* 2, 


* 

* 

* 
ws, 


Vin = OV, f= 1 MHz, T, = 25°C 


[in| 
aa 
Ex 
zy 
ie 
Vinz0~835V Si 
c= 7 
Rae 
a 
Eee 
oa 
fal 


Q 
: 
> 


N 

wr 
~ 
”n 


~]| ™ 2 
C15 15/8 
N]&® 
~) 
wr 
NS) 
an 
© 
i>] 
a 


Chip Selection to Output in Low Z | - | ns 
Output Enable to Output Valid | 100 | ns 
Output Enable to Output in Low Z tOLZ | — | ns 


Chip Deselection to Output in HighZ | tcHz| 0 | 


Output Disable to Output in High Z | tonz| 0 | 100 | ns 
Output Hold from Address Change | ton {| 10 {| — | ns 


* = fcu7 and fon defines the time at which the output achieves the open circuit 
condition and 1s not reference to output voltage levels 


#2 TIMING WAVEFORM 
@ READ CYCLE (1) @ AC TEST LOAD 


5 0V (Vcc) 


Ri=2 4kQ 


Test Point 


Ci=130pF 





@ READ CYCLE (2) (Notes 1, 3) 





Address Notes ° 1. t.—t;— 20ns 
= 'aa fon 2. Cx includes jig capacitance 
3. All diodes are 182074@ 
Dout 
NOTES: 
¢ READ CYCLE (3) (Notes 2, 3) 1. Device is continuously selected. 


2. Address Valid prior to or coinci- 
dent with CS transition low. 

3. OE= Vir. 

4. Input pulse level: 0.8 to 2.4V 

5. Input and output reference level: 
1L.5V 
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HN623256P,HN623256FP  — 


32678-word X 8-bit Mask Programmable Read Only Memory 


The HN623256P/FP is a mask-programmable, byte- HIN623256P 
organized memory designed for use in bus-organized systems. 

The device operates from a single power supply, has com- 
patibility with TTL, and requires no clocks or refreshing 
because of static operation. The active level of the OE inputs 
are defined by the user. The Chip Select input deselects the 
output and puts the chip in a power-down mode. 


FEATURES 
Maximum Access Time 150ns 
Fully Static Operation 
Automatic Power Down 
Single+5 Volt Power Supply 
Three-State Data Output for OR-Ties HN623256FP 
Output Enable Mask Programmable 
TTL Compatible 
Low Power Standby and Low Power Operation; 
Standby: 5yW (typ) 
Operation: 100mW (typ) 


a 
@ 
e 
@ 
° (DP-28) 
e 
e 
e 
@ 


= BLOCK DIAGRAM 





Memory 
Matrix 
Address @ PIN ARRANGEMENT 


| Decoder 32,7688 --— @ HN623256P 





* Active level defined by the user. 


® ABSOLUTE MAXIMUM RATINGS 


Item Value Unit 
Supply Voltage* V 
All Input and Output Voltage* Vv 
Operating Temperature Range | Topr | -20to+75 | °C 
Storage Temperature Range °C 
Bias Storage Temperature Range °C (Top View) 


* With respect to Vgg 
@ 
** Pulse width 50ns MAX: ~1.5V (All Input) HN G22 oad De Di Do Ao 





= RECOMMENDED DC OPERATING CONDITIONS 







Supply Voltage 






Input Voltage 





Operating Temperature 





Ag As A1sAueVec NC Aiz Az As As 
(Top View) 
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HN623256P, HN623256FP 


® ELECTRICAL CHARACTERISTICS 
(Vec=5.0V +10%, Vss5=0V, Tz =—20 to +75°C unless otherwise noted) 


[tem [Symbol_[ Test Conditions | _min. | typ. [max. | Unit 
input Low-level Voltage A a OO 
Input Leakage Current PMs [Yn=055V TC = «(28 Tu 
facuve | Tocs | Vco=85V-Toyi=0mA,fac=min. | — | 20, [45 [mA 

mhppiyemen [Standby [Ten | Veo=8V,C82 Voo-02V [ - [1 [30 [ua” 
Input Capacitance Cnt | Vin= OV, f= LOMB, T=25°C | =| = | 10 | oF 
Output Capacitance Vin=OV, f=1.0MHz,T,=25°C | - | — | 15 | pF 


* Specified under stable condition ** Pulse width 50ns, DC: —0.3V min. 
*** This parameter is sampled and not 100% tested 


= RECOMMENDED AC OPERATING CONDITIONS 
(Vec=5.0V +10%, Vss=0V, Tz =—20 to +75°C,t,=t/=10ns) 


Chip Disable to Output in High Z tonz* 


Output Hold from Address Change toH ns 


Item min Unit 
Read Cycle Time tro PISO. he | ns 
Address Access Time | taa | — | 150. | ns 
Chip Select Access Time | tacs | — | 150 ns 
Chip Selection to Output in Low Z | terz | 10 | - | ns 
Output Enable to Output Valid | tor | - {100 | ns 
Output Enable to Output in Low Z | torz | 10 [| - | ns 
Chip Deselection to Output in High Z | tenz* | 0 | 100 ns 

eae 


— 
jo) 
co) 
=) 
a” 


*tcnz and toyz defines the time at which the output achieves the open circuit condition and 1s not 
reference to output voltage levels. 


es TIMING WAVEFORM @® AC TEST LOAD 
@ Read Cycle (1) 


5.0V (Vcc) 


Address Rr=2 4ka 


Test Point 


Dout 
e@ Read Cycle (2) (Notes 1, 3) 





fac 


Notes: 1. t,=t-=-10ns 


Address 2. Cy includes jig capacitance 
——— aa ton 3. All diodes are 182074 @ 
Notes) 
Dout 1 Device 1s continuously selected. 
© Read Cycle (3) (Notes 2, 3) 2. Address Valid prior to or coincident with 
CS CS transition low. 
OE=V yz, 


Vcc Valid prior to Address 
Input pulse level: 0.8 to 24V 
Input and output reference level: 1.5V 





Nn bw 
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HNG2301AP, HNG2301AFP 


131,072-word x 8-bit Mask Programmable Read Only Memory 


The HN62301AP/FP is a mask-programmable byte-organized 
memory designed for use in bus-organized systems. To facilitate 
use, the device operates from a single power supply, has com- 
patibility with TTL, and requires no clocks or refreshing because of 
static operation. The Chip Enable input deselects the output and 
puts the chip in a power-down mode. 


eFEATURES 


Static Operation 

Automatic Power Down 

Single +5V Power Supply 

Three-State Data Output for OR-Ties 

TTL Compatible 

Maximum Access Time-250ns 

Lower Power Standby and Low Power Operation; 
Standby 2.5mW (typ.), Operation: 75mW (typ.) 


# BLOCK DIAGRAM 


Memory Matrix 
(32,768 X32) 


Address 
Decoder 





™® ABSOLUTE MAXIMUM RATINGS 


fem tn 
Supply Voltage* VCC Vv 
All Input and Output Voltage* Vv 
Operating Temperature Range e 
Storage Temperature Range 26 
Bias Storage Temperature Range "C 


* With respect to Vgg. 


© HITACHI 





HN62301AP , 


(DP-28) 


HN62301 AFP 


| | : 








(FP-64) 


# PIN ARRANGEMENT 
® HN62301AP 





(Top View) 
@® HN62301AFP 
Sslelsla|a(o| isles] io 


pebble telat 





NC 


BREREESERRSEam 






\¢ 


Apatite rd Para aralararara 


EeeeSsges 





~ 


Wale s[S[S]S[R[e I=] 
PEPER R EEE 
Lye ber le] Shp ler tele pen  S 


€ [20] 
Ag [21] 


tas) 






N 






(Top View) 
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HN62301AP, HN62301 AFP 


= RECOMMENDED DC OPERATING CONDITIONS (Ta = 0 to +70°C) 


Item Symbol | min, | typ, | max, | Unit 


Supply Volage* ge ee ee es 
-0.3 a ee ee =e 


* With respect to Vg 


= ELECTRICAL CHARACTERISTICS (Vcc = 5V +10%, Vss = OV, Ta = 0 to +70°C) 


Item |Symbol_ | ___Test Conditions| min. | typ.** | max. | Unit 


Nowmal Operating curent | toot |iageBmarce | - | 1s | so | ma 
icp 2 


Stand by Current CE 2 Voc — 0.2V, Veg = 5.5V | - | 05 | 2 | mA 
Input Leakage Current Vin = 0 to 5.5V, other 0V | -10 | - | 10 | uA 
ey ey ane CE=22V Vour=24V | - | - | 10 | HA 
tes your=0AV__| - | - | 10 | uA 
Output Voltage YOu Jour= 20) uA Ese ee bd 
Jout = 3.2 mA Eo ee eo v 
* Steady state current ** Vog = SV, Ta = 25°C 
= CAPACITANCE (Vcc =5V +10%, Ta = 25°C, f= 1 MHz, V;,=0V) 
item [Symbol_[ wp. [max [Uni 
Input Capacitance (Ao ~ Ave, CE) a 
Ouiput Capacitance (Dy ~ Dr) [our [= iS 


Note) These parameters are sampled and not 100% tested. 


= AC CHARACTERISTICS (Vcc = SV + 10%, Vsg = OV, Tg = 0 to +70°C, t, = ty = 10ns) 


Item min max. Unit 
Cycle Time ns 
CE Access Time | otace——“‘(lCttt RK 250 ns 
CE Enable Pulse Width tCE 250 ns 
CE Disable Pulse Width tCE ns 


30 
Address Set up Time tas 0 ns 
Address Hold Time a a rr ae ns 
Chip Disable to Output in High Z 100 ns 
Data Hold Time from CE | tpHc | 0 ns 
ac a: ae Cee 


— 
-) 


Chip Enable to Output in Low Z tCLZ ns 


* toyz defines the time at which the output achieves the open circuit condition and is not reference to output voltage levels. 
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HN62301 AP, HN62301 AFP 


# TIMING CHART 


7, a a 
eo 
SD, GD 


e AC TEST LOAD 


5.0( Vcc) 
Ri =2.4kQ 


Test Point 


CL=100pF Notes) tat f= 10ns 

Cz includes jig capacitance. 
All diodes are 1$2074 ). 
Input pulse level: 0.8 to 2.4V 


Input and output timing reference level: 1.5V 





ew yo 
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HNG230iBP 7 Preliminary 
HNG23SO1BFP 


131072-word x 8-bit CMOS Mask Programmable Read Only Memory 






The HN62301BP/BFP is a 1M-bit CMOS mask-programmable ROM 
organized as 131072 words by 8 bits. Realizing low power con- 
sumption, this memory is allowed for battery operation. In addi- 
tion, the HN62301BP/BFP, which provides large capacity of 1M 
bits, is ideally suited for kanji character generators. 


HN62301BP 


“ae 


(DP-28) 


sFEATURES 


@® Single +5V Power Supply 

Three-State Data Output for OR-Tieing 

TTL Compatible 

Maximum Access time: 150ns 

Low Power Consumption: 100mW typ. active 


5uW typ. standby 
@ Byte-Wide Data Organization 


MIBLOCK DIAGRAM 





HN62301BFP 





> DO 
+D] PIN ARRANGEMENT 


Br gee ety @ HN62301BP 





ADDRESS MEMORY OUTPUT |> D3 
BUFFER ARRAY BUFFER |> D4 
ia = DS 

> D6 

=D) 





Hi ABSOLUTE MAXIMUM RATINGS 
















Supply Voltage” Vec —03to +70 V 
All Input or Output Voltage* -15** to Vec+03 Vv 
Operating Temperature Range 0 to +70 °C (Top: View) 
Storage Temperature Range —55to +125 C 
sslanatiats : l © HN62301BFP 
tas a, + 
Temperature Under Bias 20 to +85 C SAPPRRSCRRRE 
(Notes) * With respect to Vss / Yai 2) ssl slFisisisls[sisist | 
** With pulse width of 50 ns, —0 3V(min ) for DC level att a : 
Ate [3] Ce 
TNC | 4) Ch 
TNC {5 | mE 
UNC {61 Hot NC 
$5] 
PNC [8] ; 
TNC ]9| ; 
NC fio! 
UNC [tl ; 
NC fi2! N 
UNC [131 ; 
. ° . ry * . . ENC Hi ot 
The specifications of this device are subject to change without rotice. ANTS oe 
5 oy . ope ° Aw 35) 
Please contact your wearest Hitachi’s Sales, Dept., regarding specifications. 
~SSRISIRISISISIRISISETS J 


SE St Sil ES]. [s) 


(Top View) 
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HN62301BP, HN62301BFP 


MIRECOMMENDED OPERATING CONDITIONS ( Vss=0V, Ta=0 to +70°C) 


vn [20 | ee 
va [ao 


* With pulse width of 50 ns —03V(min) for DC level 














Supply Voltage 






Input Voltage 





MDC ELECTRICAL CHARACTERISTICS ( Vec=5V+10%, Vss=0V, Ta=0 to +70°C) 















ns 


Item Test Conditions min max Unit 
To. =3 2mA - 04 V 
HMECAPACITANCE ( Vcc=5V +10%, Vss=0V, Ta=25°C, Vin =0V, f=1MHz) 
Input Capacitance 
Output Capacitance Gere tel 
) Note) This parameter 1s sampled and not 100% tested 
MBAC ELECTRICAL CHARACTERISTICS ( Vcc=5V+10%, Vss=0V, Ta=0 to +70°C) 
Input Pulse Level: 0.8 to 2.4V 
Input and Output Timing Reference Level: 1.5V 
Input Rise and Fall Time: 10 ns 
Output load: 1 TTL gate + C, = 100pF (including jig capacitance) 
Item min max Unit 
Read Cycle Time tre 150 Le. ns 
Address Access Time 7 LAA 150 ns 
CE Access Time 2+ 150 ns 
Chip Enable to Output in Low Z a ae oe ns 
Output Hold Time from Address Change a | toms | ce | ns 
Chip Disable to Output in High Z | tewe® — | - | ns 
ee | 


Output Hold Time from CE tDHc 


%* tcuz defines the time at which the output goes to the high impedance state and 
1s not referenced to output voltage levels 
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HN62301BP, HN62301BFP 


EETIMING DIAGRAM 


tDHA 


tcH7 


i 


Dout 


Hi-Z XK AAY Vahd Data \XX) Hee 
CONAN SY 


> 
SS 


(Notes) 1 The time at which the data output becomes invalid 1s 
defined by tpva or tpnc , whichever occurs first 
2 The time at which the data output becomes valid 1s 
defined by ¢aa or tace, whichever occurs last 
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HNG6G2301DP 
HNG2301DFP 


Preliminary 


131072-word X 8-bit CMOS Mask Programmable Read Only Memory 


The HN62301DP/DFP is a 1M-bit CMOS mask-programmable 
ROM organized as 131072 words by 8 bits. Realizing low power 
consumption, this memory is allowed for battery operation. In 
addition, the HN62301DP/DFP, which provides large capacity of 
1M bits, is ideally suited for kanji character generators. 


sFEATURES 


@ Single +5V Power Supply 

Three-State Data Output for OR-Tieing 

TTL Compatible 

Maximum Access Time: 150ns 

Low Power Consumption: 100mW typ. active 
5uW typ. standby 

Byte-Wide Data Organization 

Address Valid Coincident with CE Transition Low 


HIBLOCK DIAGRAM 


> DO 
> D1 






> | 3.9TATE | > D2 
OUTPUT | > D3 
BUFFER |—> D4 


+ D5 
+ D6 
TD] 


ADDRESS MEMORY 
BUFFER ARRAY 


HB ABSOLUTE MAXIMUM RATINGS 


All Input or Output Voltage* V 
Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias Cc 


(Notes) * With respect to Vss. 
**With pulse width of 50 ns, —0 3V (min.) for DC level. 


The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept., regarding specifications. 
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HN62301DP 


(DP-28) 


HN62301DFP 


(FP-64) 





PIN ARRANGEMENT 
@HN62301DP 





(Top View) 
@HN62301DFP 


SREBEbRHEE 
BRARRREES 


BoEE 


43} 
42) 
40) 
Bo) 


ARE EN a 
z 
a 





(Top View) 
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HN62301DP, HN62301DFP 


li RECOMMENDED OPERATING CONDITIONS ( Vss=0V, Ta=0 to +70°C) 







Supply Voltage 






Input Voltage 


* With pulse width of 50 ns: — 0 3V for DC level 


MDC ELECTRICAL CHARACTERISTICS ( Vcc =5V 10%, Vss=0V, Ta=0 to +70°C) 


aoe 
<a 
ee 


Unit 
mA 


Output Leakage Current CE=2.0V, Vour=0to Vec 
Output Voltage 
Ioc=3.2mA 


MR CAPACITANCE ( Vcc=5V +10%, Vss=0V, Ta=25°C, Vin=0V, f=1MHz) 


<|</5)5 5 


Input Capacit ance 


Output Capacitance 





Note) This parameter 1s sampled and not 100% tested 


EAC ELECTRICAL CHARACTERISTICS ( Vcc=5V +10%, Vss=0V, Ta= 0 to +70°C) 


Input Pulse Level: 0.8 to 2.4V 

Input and Output Timing Reference Level: 1.5V 

Input Rise and Fall Time: 10ns 

Output Load: 1 TTL gate + C; = 100pF (including jig capacitance) 


Read Cycle Time tre 200 see | ns 
Address Setup Time ae ae ae ee ree ns 
Address Hold Time | tw TT ns 
CE Access Time | tuck =| 150 ns 
Chip Enable to Output in Low Z i eS ee See ns 
Chip Disable to Output in High Z | tene*® | = || 
Output Hold Time from CE 0 Pe ns 
CE Enabled Pulse Width tce 0 | os 
CE Disabled Pulse Width ee ee ee 


* tcuz define the time at which the output goes to the high impedance 
state and 1s not referenced to output voltage levels 
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HN62301DP, HN62301DFP 


EETIMING DIAGRAM 






| RK 


4 








Af 












YYYY V 
nn 


AA \XX 
Wy XY 


(Notes) 1 Address 1s latched at the CE negative transition. 
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HN62402epae7—————— Preliminary 


131072-word X 16-bit CMOS Mask Programmable Read Only Memory 


The HN62402P is a 2M bit CMOS mask-programmable ROM 
organized as 131072 words by 16 bits. Realizing low power con- 
sumption, this memory is allowed for battery operation. In 
addition, the HN62402P, which provides large capacity of 2M bits, 
is ideally suited for kanji character generators. 


sFEATURES 


@ Single +5V Power Supply 

Three-State Data Output for OR-Tieing 

TTL Compatible 

Maximum Access Time: 200ns 

Low Power Consumption: 100mW typ. active 
5uW typ. standby 

@ Word-Wide Data Organization 


(DP 40) 





MIBLOCK DIAGRAM Mm 





—» Do 


’ 


3-State Output A3 
Buffer 


Address Buffer Memory Array 


ee a a ae aa ae a ee 


~e Dis NC/OE/OE 
Do 
Ds ; 


i 





(Top View) 
ABSOLUTE MAXIMUM RATINGS 
All Input or Output Voltage* Vv 
Operating Temperature Range C 
Storage Temperature Range °C 
Temperature Under Bias C 





* With respect to Vss 


The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept., regarding specifications. 
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HN62402P 


MURECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to +70°C) 


Supply Voltage 


Input Voltage 





* With pulse width of 50ns: —0.3V for DC level 


MDC ELECTRICAL CHARACTERISTICS ( Vcc=5V 110%, Vss=0V, Ta=0 to +70°C) 


| Vou | Jon=—205uA 2a | - {| V 
Output Voltage | Von |fu=l6mA = i ss—“‘éélid RH dL 


MECAPACITANCE ( Vcc =5V 10%, Vss=0V, Ta=25°C, Vin =0V, f=1MHz) 


Input Capacitance 





Output Capacitance 
Note) This parameter 1s sampled and not 100% tested 


HAC ELECTRICAL CHARACTERISTICS ( Vec=5V+10%, Vss=OV, Ta=0 to + 70°C) 


Input Pulse Level: 0.8 to 2.4V 

Input and Output Timing Reference Level: 1.5V 

Input Rise and Fall Time: 10ns 

Output load: 1 TTL gate + Cz = 100pF (including jig capacitance) 


BRAC ELECTRICAL CHARACTERISTICS ( Vec=5V +10%, Vss=0V, Ta=0 to +70°C) 


Read Cycle Time i re ns 
Address Access Time | ta f= tt ns 
Chip Enable to Output in Low Z a ee eee ee ns 
Output Hold Time from Address Change | tow fl ns 
Chip Deselection to Output in High Z | tew® | ns 
Output Hold Time from CE | tore dl ns 
OE Access Time toe p= | 100 ns 
Output Enable to Output in Low Z | tor = {| tT ns 
Output Disable to Output in High Z | tone*® | | ts 
Output Hold Time from OE | tow = {l= ns 


%* tcuz and tonz define the fime at which the output goes to the high impedance state and 
is not referenced to output voltage levels. 
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TIMING DIAGRAM 


trc - 


taa 


A+ oe 
= B 
lee 

\\ ae 


He KY r 
A AY 


{DHA 






(Notes) 1 The time at which the data output becomes invalid 1s defined by toxa, toc or toxo, 
whichever occurs first | 
2 The time at which the data output becomes valid ts defined by faa, face or toe, 
whichever occurs last 
3 The time at which the data output becomes invalid from the high impedance state 
1s defined by ¢czz or torz, whichever occurs last 
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HN62302P OOOO 


262,144 x 8 bit CMOS Mask Programmable Read Only Memory 


The HN62302P is a 2M bit CMOS mask-programmable ROM 
organized as 262144 words by 8 bits. Realizing low power 
consumption, this memory is allowed for battery operation. 
In addition, the HN62302P, which provides large capacity of 
2M bits, is ideally suited for kanji character generators. 


eFEATURES 


@ Single +5V Power Supply 

Three-State Data Output for OR-Tieing 

TTL Compatible 

Maximum Access Time: 200ns 

Low Power Consumption: 100mW typ. active 
5uW typ. standby 

© Byte Wide Data Organization 





MIBLOCK DIAGRAM 


-» Do 


3-State Output 
Buffer 


Address Buffer Memory Array 





Be ee 


= 
{ 


-~ D, 


ABSOLUTE MAXIMUM RATINGS 





Supply Voltage* Vcc —0.3 to + 7.0 V 
(Top View) 

All Input or Output Voltage* —0.3 to Vec+03 V 

Operating Temperature Range °C 

Storage Temperature Range —55 to +125 Cc 

| Ts | -20to+85 | C 


Temperature Under Bias T dies —20 to +85 


* With respect to Vss 


The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept., regarding specifications. 
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HN62302P 





Te | 


Vic 
Vin 
Vin 


Supply fActve | Tee Vec=5 5V, Jovr =0mA, tre =min mA 





ft! 
Current Vec=5 5V, CEZ Vec—0.2V oe 
Input Leakage Current Vin =0 to 5.5V Pee ll MO | uA 
ae 
ae ae 








Icc 

Isp 

Output Leakage Current CE=2.2V, Vour=0to Vec uA 
utput Voltage 


MECAPACITANCE ( Vcc=5V +10%, Vss=0V, Ta=25°C, Vin =0V, f=1MHz) 


sae 
Cour 


Note) This parameter 1s sampled and not 100% tested 


MAC ELECTRICAL CHARACTERISTICS ( Vcc=5V +10%, Vss=0V, Ta=0 to +70°C) 


Input Pulse Level: 0.8 to 2.4V 

Input and Output Timing Reference Level: 1.5V 

Input Rise and-Fall Time: 10ns 

Output load: 1 TTL gate + C, = 100pF (including jig capacitance) 














Input Capacitance 






Output Capacitance 





MAC ELECTRICAL CHARACTERISTICS ( Vcc=5V +10%, Vss=0V, Ta=0 to +70°C) 








Item max Unit 
Address Access Time | tae tL 200 ns 
Chip Enable to Output in Low Z a ee ee ns 
Output Hold Time from Address Change | tos fl fl ns 
Chip Deselection to Output in High Z | tene*® | ns 
Output Hold Time from CE | tc fT ns 
Output Enable to Output in Low Z toLz Fe ff ns 
Output Disable to Output in High Z pf ns 
Output Hold Time from OE | tow | lf ns 


* tcnz and touz define the fime at which the output goes to the high impedance state and 
1s not referenced to output voltage levels 
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HN62302P 


EI TIMING DIAGRAM 
tas 
EE 
| 7 an 
Hi-Z om - Hi-Z 
Valid Data 
OA RY 


(Notes) 1 The time at which the data output becomes invalid 1s defined by fowa, touc or toxo, 
whichever occurs first 
2 The time at which the data output becomes valid 1s defined by faa, tace or toe, 
whichever occurs last 
3 The time at which the data output becomes invalid from the high impedance state 
1s defined by tczz or tozz, whichever occurs last 
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NOW-VOLATLE MEMORY: EPROM, 





“NON-VOLATILE MEMORY: EEPROM 
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HN27CG4G_ Series 


8192-word x 8-bit U.V. Erasable and Programmable CMOS ROM 


a FEATURES 
@ low Power Dissipation ..... 20mW/MHz typ. (Active Mode) 
5uW typ. (Stand by Mode) 
@ Access Time ..........-0.00. 150ns max. (HN27C64G-15) 
200ns max. (HN27C64G-20) 
250ns max. (HN27C64G-25) 
@ Single Power Supply ............ 0000 ce ueee +5V+10% 
@ Simple Programming .......... Program Voltage; +21V D.C. 


Program with One 50ms Pulse 
@ Support High Performance Programming 





@ Stat e s ieee eee fera-h od Rte ace No Clocks Required (DG - 28) 
@ Inputs and Outputs TTL Compatible During Both Read and Pro- 
gram Modes 
@ Fully Decoded On-chip Address Decode # PIN ARRANGEMENT 


@ Compatible with Intel 2764 


# BLOCK DIAGRAM 


Oo ~ Or 


Power Down 
Prog Logic —= 


coe 
elele 


e e e 


Og ood 


65536 bit 





X-Decuder 


(Top View) 


Memory Matrix 





MMODE SELECTION 


ees CE OE Vep Outputs 
Mode (20) | (22) | (27) | ¢1) | (28) | (1~13, 15~19) 
Read Dout 
Stand-by | Vw | x | x | vec | Voc | High Z 
Prosran vee [Din 
Program Verify Dout 
Progran Tani [ Vn [= [x | Vor | Ver] High Z 


x 5 don't care 
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HN27C64G Series 


= ABSOLUTE MAXIMUM RATINGS 


Item ES 
Ail Input and Output Voltage® v 
Voc Voltage” v 
Vpp Voltage v 
Operating Temperature Range °C 
Storage Temperature Range °C 
* With respect to GND 


**Pulse Width: 50ns, DC: —0.6V 
#® READ OPERATION 
@ DC AND OPERATING CHARACTERISTICS (7a =0~+70°C, Vec=6V+0,25 V, Vop = Vec0.6V) 


Parameter [Symbol | ____TestConditions | min | wp | max | Uni 
input Leakage Curren tar | Vee=35V, Vig GND 0 Veg_|- | - [2] HA 
Output Leakage Current | Ino | Vco=5SV, Vow=GND to Yoo | - | - | 2 | _#A 
Vpp Curent Vep=Voo *06V ee ae 
yap Currem Gundy) Lise | CVs | i [tm 

CE=Voc#0.3V a 
TA tec: | CEVislow=0mA | - | - | 30] ma 
i = SME, Toy=0 mA = |= | 3 _| ma 
eevee 7 a 
Ym [SSSC~*dC = Pc] 
AER [Yor | Tor=tma = 0s 
[Vou | Ton= 400k Sida | = | = 


* Pulse Width: 50ns, DC: Vzz min = -0.3V 
** Pulse Width < 20ns, DC Vzjy max = VCcC + 1.0V. Mode selection is unfixed between Viy = Vcc+1V and 11.5 V 


@ AC CHARACTERISTICS (7a =0~ + 70°C, Voc =5V + 10%, Vpp=Voc t0.6V) 


ee Sym- HN27C64G-20|HN27C64G-25| i 
bol a | min | max _| min | max | min | max | 
Arex to Ouipat Delay [incc|CE=OE*Viu, FEMViw | - [iso | - | 200 | — | 250 | nw 
CE to Output Delay [tor [OE-Viz, PONV | — | 150 | - | 200 | - | 250 [ms 
OF to Output Delay [tox |CE=Viz, POM=Viw | 10 | 60 | 10 | 70 | 10 | 100 [ns 
OE High to Output Float|tpr |CE=Viz,PGM=Vin | 0 | 50 | 0 | 60 | 0 | 90 {ns 
Address to Output Hold [tox [CE=OE=V;;,PGM=V;, | 0 | - | 0 | - | O | - |ns 


@ CAPACITANCE (72 =25°C, f= 1MHz) 





Parameter 







Input Capacitance 





Output Capacitance 
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HN27C64G Series 





@ SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Levels: 0.45V to 2.4V 
Input Rise and Fall Time: <20ns 

Output Load: 1TTL + 100pF 
Reference Level for Measuring Timing: 0.8V and 2V 


Address 


Standby Mode 


Data Our 





8s PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (7a=25°C45°C, Voc =5V+5%, Vpp=21V+£0.5V) 


Parmeter [Symbol [Test Condition [min |p | “max [Uni 
inpat Leakage Curent ter | Vayes2svioasy |---| a 
Output Low Voltage During Verify | Von |ton=21mA | - [| - | 045 | Vv 
Output igh Vole Duin Vesly | Vow [Ton=-400u8 | 24 [=] -[-V 
7eq Curent (Active) Ee a (OC GE TO 
input Low Level Ce eo cee oa 
input Fgh Level 7 NE MT 7 
Fe Supply Cue Cine [OER = = 50 


Notes) 1. Vcc must be applied before Vpp and removed after V pp. 
2. Vpp must not exceed 25V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while Vpp= 21V. 
4. Do not alter Vpp either Vzz, to 21V or 21V to Vz, when CE=PGM=Low. 


@ AC PROGRAMMING CHARACTERISTICS (7a=25°C+£5°C, Voc =6V+0,25 V, Vop=21V£0.5 V) 


Parameter [Symbol [Test Condition | min | typ | max] Unit 
Address Setup Time De ei et) a 
OE Setup Time toss [| SSSSCidY—C | 
Data Setup Time (is [SCY CO? | 
Address Hold Time 7a A (ES 
Data Hold Time me aN Se ae Se 
OE to Output Float Delay ibe | ee 
Vpp Setup Time PMC ee edi 
FCM Pulse Width During Programming | tpw || 38 | 50_| 58 | ms 
CE Setup Time a seers ees ee ee 
Data Vaid from OF Mon ee es 
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—_ ————  HN27C64G Series 


@ SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Level: 0.45V to 2.4V 
Input Rise and Fall Time: <20ns 
Reference Level for Measuring Timing: 0.8V and 2V 
Program Program 


[_——— 


i, SR RI 


Pa | 


Vep 
Vpp 

Vec 
CE 


PGM 
ow ' 
oF 
s ERASE 


Erasure of HN27C64 is performed by exposure to ultraviolet 
light of 2537A and all the output data are changed to ‘'1”’ 
after this erasure procedure. The minimum integrated dose 
(i.e. UV intensity x exposure time) for erasure is 15W- 
sec/cm? 


® HIGH PERFORMANCE PROGRAMMING 


This device can be applied the High Performance Program- 
ming algorithm shown in following flowchart. This algorithm 
allows to obtain faster programming time without any 
voltage stress to the device nor deterioration in reliability of 
programmed data. 


a 











SET PROG /VERIFY MODE 
Vep=21405V Vec=60+025V 


Address + !- Address 


READ 
All Address 





High Performance Programming Flowchart 
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HN27C64G Series 


@ AC PROGRAMMING CHARACTERISTICS (72=25°C+5°C, Vog =6V+40.25V, Vpp=21V+0.5V) 


Parameter Symbol 


Address Setup Time 
OE Setup Time 


Unit 


aa 
es 

Data Setup Time Moy seyoiae ent tesa 
Address Hold Time eet, Sa tee eel 
Data Hold Time pe eee | 
OE to Output Float Delay® DF Ma oe 
Ver Setup Time fe 
Vez Setup Tine ann 
PGM Pulse Width during Initial Program ae 
PGM Pulse Width during Over Program ** el 
Clee Tee eae 
Data Valid from OE Ne the a ewer 


Notes) ® tpr defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 
®@ turn ws defined as mentioned in flort chart. 





J 
a 


@ SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Level: 0.45V to 2.4V 
Input Rise and Fall Time: <20ns 
Reference Level for Measuring Timing: 0.8V and 2V 
Program Program Verify 


i eet 
ee 
a Cap 
et | if 
V; — 
Vec 


Vec+1 
Vec 
CE 


PGM | 
loE 
OE 
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HN27C64G Series 


SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE 


Supply Current Icc2 (Normalized) 
Supply Current Iccz (Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (TC) 


SUPPLY CURRENT VS. FREQUENCY ACCESS TIME VS. LOAD CAPACITANCE 


Supply Current [ccz (Normalized) 
Access Time tacc, tce (Normalized) 





Frequency f (MHz) Load Capacitance Cx (pF) 


ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE 


Access Time tacc. ice (Normalized) 


Access Time tacc, ice (Normalized) 





Supply Voltage Vcc (V) Ambient Temperature Ta (‘C ) 
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HN27C64G Series 


OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 


Ta=25T 
Vec=5V 


Output Current fon (Normahzed) 
Output Current Jo: (Normalized) 





Output Voltage Vow (V) Output Voltage Vo. (V) 


“STANDBY CURRENT 
VS. AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 


Vec=5V 
CE=5V 
Dark Condition 


CE= Vec 
Dark Condition 


Standby Current Js (Normalized) 
Standby Current see (Normahzed) 





Ambient Temperature Ta (C) Supply Voltage Vcc (V) 
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HN2/7CG4FP Series 


8192-word x 8-bit One Time Electrically Programmable CMOS ROM 


The HN27C64FP is a 8192-word by 8-bit one time electrically pro- 
grammable ROM. Initially, all bits of the HN27C64FP are in the 
“1” state (Output High). Data is introduced by selectively 
programming “0” into the desired bit locations. This device is 
packaged in a 28 pin, plastic flat package (SOP). Therefore, this 
device can not be re-written. 


FEATURES 
Low Power Dissipation ..... 20mW/MHz typ. (Active Mode) 
5uW typ. (Stand by Mode) 

Access Time ............+- 200ns max. (HN27C64FP-20) 
250ns max. (HN27C64FP-25) 

Single Power Supply ........... 2.00 ce cece evee +5Vt 5 % 

Simple Programming .......... Program Voltage; +21V D.C. 

Support High Performance Programming 

StQliC: 606 6.4 Gates tee ee hee No Clocks Required 

Inputs and Outputs TTL Compatible During Both Read and Pro- 

gram Modes 

Fully Decoded On-chip Address Decode 


BLOCK DIAGRAM 


Power Down 
Prog Logie 


rp ris 





. 65536 bit 
ve X-Decuder 
Memory Matrix 
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HN27C64FP Series 


GMODE SELECTION 


Outputs 


CE OE | PGM Vep Vec 
Mode (20) | (22) | (27) | (1) | (28) | (11~13, 15~19) 
Read ma Dout 
Stand-by | Vw f x [ x | Veco | Vee High Z 
Program | Vu | x | Vu | Ver | Voc | Din 
Program Verify | Via | Va | Vw | Vee Dout 


Program Inhibit | Vm [x [x | Vw | Va | High 2 


x : don't care 


= ABSOLUTE MAXIMUM RATINGS 


item Uni 

7 apat and Output Votiage a ES 
Yoo Voge v 
Fon Voige Tre v 
Operating Temperature Range 0~ +70 °C 
ST F1B c 


Storage Temperature Range 


* With respect to GND 
**Pulse Width: 50ns, DC: -0.6V 


® READ OPERATION 
@ DC AND OPERATING CHARACTERISTICS (7a=0~ + 70°C, Vee =5 V5%, Vop = Vec+0.6 V) 


Parameter [Symbol_[ "Test Conditions [min [twp [max [Uni 
Input Leakage Current Ihr Voco=5.25V,Vin=GNDtoVecg | - |{ - [| 2 | wA 
Output Leakage Current | Tzo[ Veo=525V.Vow=GND 10 Veo | — [ - [2 [ua 
Vpp Current [ter | Ver=Vectosv | = Ta [00 Tu 
| Isp | CE=Vyizz a re eee mA 
Voc Cu Stand-b —_ 
oe [ese [CB Veor0 3 [00a 
Fi Gat aes [Toor | TE=VizsTour=0mA [= [= [30 ma 
i Se A a a cre Ba 
fap Vertes [a eee nD ad ONL 
ae cea eae eel —— | 22] — | Voct1.s : 
ava on [ Tou=2im ieee ie 
Ton = —400uA iS ak eee 


* Pulse Width: 50ns, DC: Vz7z, min = -0.3V 
** Pulse Width < 20ns, DC V7 max = VCC + 1.0V 


@ AC CHARACTERISTICS (7a=0~ + 70°C, Veco =SVES%, Vop = Vec#0.6 V) 


2 FP- 
ee 


eae "ania [ moax | ma | oma 
ire to Output Dey noel E=OE-V, PV | - | 200 | = | 350 
CE to Output Delay Itce |OE=Vjz,, PGM=V py | — | 200 | — | 250 | ns 
OE to Output Delay ion [CE=V yz. FON=Vig | 10 | 10 [10 | 100 [a 
OE High to Output Floatline [CE-V1z, FOM=Vi | 0 | 0 | 0 | 90 [ns 
Address to Output Hold ton | CE=0E= VIL» PGM= Virg | of - | o| - | ns 


@ CAPACITANCE (7a=25°C, f=1MHz) 






Parameter 






Input Capacitance 
Output Capacitance 
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® SWITCHING CHARACTERISTICS 
Test Condition 

Input Pulse Levels: 

Input Rise and Fail Time: 

Output Load: 

Reference Level for Measuring Timing: 


Address 


Data Our 


a PROGRAMMING OPERATION 


HN27C64FP Series 


0.45V to 2.4V 
<20ns 

1TTL + 100pF 
0.8V and 2V 






Standby Mode 





=) 





LU 
NNN 


@ DC PROGRAMMING CHARACTERISTICS (Ta=25°C+5°C, Voc =5V+ 5%, Vpp=21V+0.5V) 


Parameter 
Input Leakage Current 
Output Low Voltage During Verify 
Output High Voltage During Verify 
Voc Current (Active) 
Input Low Level 
Input High Level 
Vpp Supply Current 


ty Unit 


no] 


Symbol 
aia 
as 
arma 


Ipp CE=PGM=V7, 


Ty 
VoL 
Von 
Ioc 
VIL 
Ving 


N 
ND 
w | x 
e|s/88 BlelB 
3 
> 


Notes) 1. Vcc must be applied before Vpp and removed after Vpp. 
2. Vpp must not exceed 25V including overshoot. 


3. An influence may be had upon device reliability if the device is installed or removed while Vpp= 21V. 


4. Do not alter Vpp either Vz7 to 21V or 21V to Vz, when CE=PGM=Low. 


© HITACHI 


Hitachi America Ltd. ¢ 2210 O’Toole Avenue * San Jose, CA 95131 © (408) 435-8300 








485 








HN27C64FP Series 


# HIGH PERFORMANCE PROGRAMMING 


This device can be applied the High Performance Program- 
ming algorithm shown in following flowchart. This algorithm 
allows to obtain faster programming time without any 
voltage stress to the device nor deterioration in reliability of 
programmed data. 










SET PROG /VERIFY MODE 
Vep=21405V Vec=604025V 






Program tpw=Ilms+5% 






Address + 1 Address 





Program topw = 4nms 










Program topw = 4nms 


Last 
Address” 






SET READ MODE 
Vcc=50+025V Vep= Ver 






READ 
All Address 


High Performance Programming Flowchart 


® AC PROGRAMMING CHARACTERISTICS (7e=25°C+£5°C, Voc =6V+0.25V, Vpp=21V 


I+ 
o 
GN 
Ss 





Parameter | Symbol | Test Condition | min | typ | max | Unit 
OF Seiup Tin 2a a RSS SRT) ON 
Data Seep Ti a NNN Gee ee 
hadrons Hold Tine Pa ee ee 
Data Held Tine ee ee 
OE te Oto Fos Dai? ee aR OE a 
Von Sep Tine ee ee ee ee 
Vas Setup Tie ee ee 
PGM Pulse Width during Initial Program ee ee ee eee ms 
PGM Pulse Width during Over Program ** | to «| lUtti<‘i‘i;;‘ CO LU 88 ms 
CE Setup Tine a Ga B= 
Data Valid from OE me eae 


Notes) * tor defines the time at which the output achieves the open circuit condition and is not releranced to output voltage levels. 
@& turn is defined as mentioned in flort chart. 


/ 
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HN27C64FP Series 


@® SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Level: 0.45V to 2.4V 
Input Rise and Fall Time: <20ns 
Reference Level for Measuring Timing: 0.8V and 2V 
Program Program Verify 


Da Se 
ic 


Vep 
a pa 
Vectl 
—c 
Vec 
CE 





@ RECOMMENDED SCREENING CONDITIONS 
Before mounting, please make the screening (baking 
without bias) shown in the right. 


Program and 
Verify 
by Programmer 















Baking at 
125to 150°C 
for 24 to 48 hrs 


Ensuring 
Read-out 






Recommended 
Screening conditions 
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HN27128AG Series 


16384-word X 8-bit UV Erasable and Programmable 
Read Only Memory 


The HN27128AG is a 16384-word by 8-bit erasable and electrically 
programmable ROM. This device is packaged in a 28-pin, dual-in-line 
package with transparent window. The transparent window allows 
the user to expose the chip to ultraviolet light to erase the bit pat- 
tern, whereby a new pattern can then be written into the device. 





we FEATURES 
@ Single Power Supply ........ +5V +5% 
@ High Performance.......... Program Voltage: +12.5V D.C. (DG-28) 
Programming High Performance Programming 
Operations 
@. Sta eh. 2 bee ae No Clocks Required 
@ Inputs and Outputs TTL Compatible During Both Read and = PIN ARRANGEMENT 
Program Modes 
@ Access Time ............. HN27128AG-17: 170ns (max.) 
HN27128AG-20: 200ns (max.) 
HN27128AG-25: 250ns (max.) 
HN27128AG-30: 300ns (max.) 
@ Absolute Max. Ratingof ..... 14.0V Max. 
VpP pin 
@ Low Stand-by Current....... 35mA Max. (stand-by) 
@ Device Identifier Mode ...... Manufacturer Code and Device 
Code 
@ Compatible with INTEL 27128A 





# BLOCK DIAGRAM 
POWERDOWN & 

PROGRAM LOGIC OUTPUT 

BUFFERS 

vw TE] vere 


X DECODER i 











(Top View) 


*Vi =12.0V+0.5 V 









131072 bit 
MEMORY MATRIX 
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HN27128AG Series 


= MODE SELECTION 
MODE (20) (22) (27) (1) (28) (24)| 11~13, 15~19) 
Rea = 
Output Disable Voc Voc High Z 
Stand by Voc Voc High Z 
High Performance Program Vpp Voc Din 
Program Verify Vpp Voc Dout 
Program Inhibit V pp Voc High Z 
Identifier Voc | Vec |v} Code 

Note) X... Don’t care 

*Vi =12.0V+0.5 V 

# ABSOLUTE MAXIMUM RATINGS 
Operating Temperature Range es & 
Storage Temperature Range a & 
Storage Temperature RAnge Under Bias °C 
Voltage on Pin 24 (A9) Vip Vv 
All Input and Output Voltages* Vin; Vout Vv 


* with respect to GND 


I 


READ OPERATION 
DC AND OPERATING CHARACTERISTICS (7, =0 to 70°C, Voc = 5V t5%, Vpp = Vcc) 


| min. | max. 
Pee 
Output Leakage Current Iho Vout = 5-25V/0.45V p= | - | 10 | uA 
Fp Caen tors | Yr=sasv dT | | Sm 
[tous —#0ma «dP | 


Output High Voltage Vou Ton = —400uA 


ae 
** 





DC, 0.6V AC 20ns. **: DC, Vcoct+1.5V AC 20ns. 
: Mode selection is unfixed between Vi = Vcc + 1V and Vz = 11.5V. 
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HN27128AG Series 


@ AC CHARACTERISTICS (Tz = 0 to +70°C, Vcc=5V + 5%, Vpp = Vcc) 


.... |HN27128AG-17|HN27128AG-20/}HN27128AG-25|HN27128AG-30 ; 
Parameter Symbol] Test Condition Unit 
| min. | max. | | max. | 
Address to Output Delay E=OE 


“Vy | - | 17 
CE to Output Delay E=VIL bee 
Rees 
EL | 0 


| * 


a 
i 
a 

a) 


—_ 
jo) 
jo) 


| min. | | min. | | min. | 
Eee | Ee | - | 
| 170 | - | 200 | - | = 

OE to Output Delay tOE E=V, Sea eee 100 Ss 120 | ns 
oe pO eae 
oe oe ao 


7) 


2) S) 
Mt = 
5 


Nn 


OE High Output Float E=Vy 
Address to Output Hold | toy E=OE=V77, ae eae ih eee 


Note: tpF defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


2 
tl 


a 


© SWITCHING CHARACTERISTICS 

Test Condition 

Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Time: S 20ns 

Output Load: 1 TTL Gate +100pF 

Reference Level for Measuring Timing: 0.8V and 2.0V 


Address 


a 
- 


CE | Stand-by Mode ; Stand-by Mode 
Active Mode 


lpr 


wow qq maoavon 


@ CAPACITANCE (7, = 25°C, f= 1MHz) 
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HN27128AG Series 


# HIGH PERFORMANCE PROGRAMMING 


This device can be applied the High Performance Programming algorithm shown in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration 
in reliability of programmed data. 


START 


SET PROG./VERIFY MODE 
V pp = 12.5+0.3V, Voc = 6.040.25V 


Address = 0 


NO 






Program tpw = lms +5% YES 


on 


Program topy = 3n ms 







Address+1 — Address 










LAST 
Address? 


SET READ MODE 
Voc =5.0V +0.25V, Vpp = Voc 







READ 
All Address 





GO 
END FAIL 
High Performance Programming Flowchart 
© HITACHI 
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HN27128AG Series 


@ DEVICE IDENTIFIER MODE 

The Identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


@ HN27128AG SERIES IDENTIFIER CODE 


O, 


Manufacturer Code 





Hg eS a a A ee 
Device Code HT ee a LC ON De 
Notes: 1. A, = 12. tt 


—<= 


2. any oe CE, OF = Vy, PGM = Vix. 


@# HIGH PERFORMANCE PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (7; = 25°C £5°C, Voc = 6V40.25V, Vpp = 12.5V 


Parameter ~ mbol a ee 

Input Leakage Current | Vin=5.25V | = | | 
Tfor=21ma | - | - | 0 
[fon =—t0oea [oa [| 
Eo ee 
ew a 
eed 
cate 


+ 
oO 
wo 
ype 


ax. Unit 


Output Low Voltage During Verify 
Output High Voltage During Verify 
Voc Current (Active) oa 
Input Low Level 


eeeceaniet 
rae 
Dearest 


‘ip 
wn 


Input High Level 2.0 Vi sia V 
*: DC, -0.6V AC 20ns. **: DC, Vcc + 0.5V AC 20ns. 
**: Mode selection is unfixed between V7W = VCC and Vyy = 11.5V. 
@ AC PROGRAMMING CHARACTERISTICS (7, = 25°CE5> C, Veco = 6V t0.25V, Vpp = 12 SV t0.3V) 


max Unit 


~ 
~” 


[ min. | typ. | max. | 
Address Setup Time A ae ae eo us 
Data Setup Time tps Pf fe us 
Address Hold Time taH Pot US 
Data Yold Time tpH pee ee | ee a ee | us 
OE to Output Float Delay | tre =| tsti<itstséi‘iL TY ns 
PGM Pulse Width During Initial Programming tpw PL 9s | co | 105 | ms 
CE Pulse Width During Overprogramming | topw | 2.85 a 78.75 | ms 
Data Valid from OE tor a Fa a 150 ns 


Notes: topy is defined as mentioned in flow chart. 
{pr defines the time at which the output achieves the open circuit condition and data is no longer driven. 
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HN27128AG Series 





® SWITCHING CHARACTERISTICS 


Test Condition 

Input Pulse Level: 0.45V to 2.4V 

Input Rise and Fall Time: S 20ns 

Reference Level for Measuring Timing: 0.8V and 2.0V 


an Program Verify 


Data hare Stable = ee pone — —/ 
V pp 
V on 
2 _ atte 
cc 


oe Tora. 
~ oninah 


PGM 
~ 
OE 
=m ERASE 


Erasure of HN27128AG is performed by exposure to ultraviolet light of 2537A and all the output data are 
changed to ‘'1” after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure 
time) for erasure is 15 W.sec/cm?. 
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HN27128AG Series 


SUPPLY CURRENT VS. SUPPLY CURRENT VS. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Supply Current Icc (mA) 
Supply Current Icc (mA) 





Supply Voltage Vec (V) Ambient Temperature Ta ( ‘C ) 


ADDRESS ACCESS TIME VS. ADDRESS ACCESS TIME VS. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


Address Access Time tacc (ns) 
Address Access Time tacc (ns) 





Supply Voltage Vec (V) Ambient Temperature Ta (C) 
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HN27128AP Series 


16384-word x 8-bit One Time Electrically Programmable 
Read Only Memory 


The HN27128AP is a 16384-word by 8-bit one time electrically 
programmable ROM. Initially, all bits of the HN27128AP are in the 
“1” state (Output High). Data is introduced by selectively pro- 
gramming ‘0’ into the desired bit locations. This device is packaged 
in a 28 pin, plastic dual-in-line package. Therefore, this device can 
not be re-written. 





FEATURES 

Single Power Supply ........ +5V +5% 

High Performance.......... Program Voltage: +12.5V D.C. 

Programming High Performance Programming 
Operations 

Stati 64k 2 ho td ee aoe wR No Clocks Required 


Inputs and Outputs TTL Compatible During Both Read and 
Program Modes 


Access Time ............. HN27128AP-20: 200ns (max.) 
HN27128AP-25: 250ns (max.) 
HN27128AP-30: 300ns (max.) 


Absolute Max. Ratingof ..... 14.0V Max. 

Vpp pin 

Low Stand-by Current....... 35mA Max. (stand-by) 

Device Identifier Mode ...... Manufacturer Code and Device 
Code 


BLOCK DIAGRAM 


POWERDOWN & 
PROGRAM LOGIC OUTPUT 
BUFFERS 
Y DECODER G Y GATING 


131072 bit 


X DECODER MEMORY MATRIX 


© HITACHI 


Preliminaly 





(DP-28) 


# PIN ARRANGEMENT 





(Top View) 


*V_y=12.0V+0,5V 
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HN27128AP Series 


# MODE SELECTION 


MODE (20) (22) (27) (1) (28) (24)|(11~13, 15~19) 
High Performance Program Din 


Note) X... Don’t care 
*Viz=12.0V£0.5 V 


=» ABSOLUTE MAXIMUM RATINGS 


—10 to +80 
All Input and Output Voltages* Vin, Vout —0.6 to +7 
Voltage on Pin 24 (A9) VID -0.6 to + 13.5 
—0.6 to +14.0 
Vcc Voltage* Voc —0.6 to +7 


Storage Temperature RAnge Under Bias T bias 


Operating Temperature Range 0 to +70 °C 
Storage Temperature Range -55 to +125 °C 


V pp Voltage* Vpp 


= 

= 

ca") 
° 
2) 


<j<ji<i1< 


* with respect to GND 


= READ OPERATION 
@ DC AND OPERATING CHARACTERISTICS (7, =0 to +70°C, Voc = 5V +5%, Vpp = Vcc) 


Parameter Symbol Test Conditions Unit 


+ 

< 

Ss 
3 
pe) 
* 


Input Leakage Current Int Vin = 5.25V 
Output Leakage Current Ito Vout = 5.25V/0.45V 
Vpp =5.25V 

CE = Vig 

CE = OE = Viz, 


om) 
= 
> 


V pp Current Ippi 
Vcc Current (Standby) Icc1 


oe) 

~ 
3 
> 


So 
NS] 
H 
SY nm] oO 
t a 
> Ol '* 


Voc Current (Active) 00 mA 


Input Low voltage 


3 
> 


Input High Voltage 


es 
= 


Output Low Voltage VoL Tot = 2.1mA 
Output High Voltage Vou Ton = —400uA 


*: DC, 0.6V AC 20ns. **: DC, Voc + 1.5V AC 20ns. 
**: Mode selection is unfixed between V7y = VCC + 1V and Vyy = 11.5V. 


Vv 
Vocti**| Vv 
Vv 
V 


> 
© 
_— 


joo) 
> 
Lo) 
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HN27128AP Series 


@ AC CHARACTERISTICS 7,=0 to + 70°C, Voc=5 V#S%, Vep = Vec 


HN27128AP-20 | HN27128AP-2 
Parameter Symbol | Test Condition | HIN27128AP-20_| = ca clei Unit 
max. max, 


ae | min. | max. | min. | max. | | max. _| 
Address to Output Delay | tacc | CE=OE=Vyz,| - | 200 | - | 300 ns 
CE to OutputDelay | tcp | OE=Vy | - | 200 | - | 250 n 
= a 
feos ral 
eam ooiee 


OE to Output Delay tOE CE = Viz. 120 ns 


OE High Output Float tDF CE = Viz, ns 
Address to Output Hold | toy CE = OF = V7zz. | = ns 
Note: tp F defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


WwW 
jon) 
8 


@ SWITCHING CHARACTERISTICS 

Test Condition 

Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Time: S 20ns 

Output Load: 1 TTL Gate +100pF 

Reference Level for Measuring Timing: 0.8V and 2.0V 


Address 


a 
~ 


CE Stand-by Mode ee Stand-by Mode 
e€ e€ 
OE | 
team AE ae 
Data Out weet Data Out Valid + 


® CAPACITANCE (T, = 25°C, f= 1MHz) 


[Symot_[__TextCondion | min. | op 
A 
tour | Your V id i 












Parameter 









Input Capacitance 


Output Capacitance 12 
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HN27128AP Series 


8 HIGH PERFORMANCE PROGRAMMING 


This device can be applied the High Performance Programming algorithm shown in following flowchart. This 


algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration 
in reliability of programmed data. 


START 


SET PROG./VERIFY MODE 
V pp = 12.540.3V, Voc = 6.0£0.25V 


Address = 0 
















ntl—n 


NO 


Program tpw = lms +5% | YES 


GO 


LAST 
Address? 


YES 


Address+1 — Address 





SET READ MODE 
Voc = 5.0V+0.25V, Vpp as Voc 







READ 
All Address 


GO 
(END) FAIL 
High Performance Programming Flowchart 
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HN27128AP Series 


® DEVICE IDENTIFIER MODE 

The Identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


@ HN27128AP SERIES IDENTIFIER CODE 
O, 0, 0, 0, 
(16) (15) (12) (11) 


ot ee ede ed 
ee ee 





0, 

(13) 
Sie De 
es ee ee 


Notes: 1. A, =12.0Vt05V. 


2. Ay wes Aig wig, CE, OE = Vyzz, PGM = Vyy. 


= HIGH PERFORMANCE PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (7, = 25°C 45°C, Voc = 6V+0.25V, Vpp = 12.5V+0.3V) 


Input Leakage Current Tyr | Vin=5.25v- | - { - | 10 | BA 
Output Low Voltage During Verify | Vor | lor=21maA | - | - | 045 | Vv 
Output High Voltage During Verify | Vou | Jon=-400uA | 24] - | - | Vv 
Vcc Current (Active) | Iece | =——t—“<‘*!S Sd 100 mA 
Input Low Level Vin =o -0.1* | - | 08 | Vv 
Input High Level Vn | «| 20 | = | ¥oct*] Vv 


*: DC, -0.6V AC 20ns. **: DC, Voc + 0.5V AC 20ns. 
**: Mode selection is unfixed between Vy = Vcc and Vyy = 11.5V. 


@ AC PROGRAMMING CHARACTERISTICS (7, = 25°C £5°C, Veg = 6V £0.25V, Vpp = 12 5V 40 3V) 


Address Setup Time tas Deco ce te tl MS 
OE to Output Float Delay tor f t—i 130 ns 
PGM Pulse Width During Initial Programming a ee ee ee ee ms 
CE Pulse Width During Overprogramming | topw | si(itéi‘i‘w:«‘ BS | | 8.75 ms 
Data Valid from OE | toe | | - [ - | 150 | ns 


Notes: topy is defined as mentioned in flow chart. 
lpr defines the time at which the output achieves the open circuit condition and data is no longer driven. 
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HN27128AP Series 


® SWITCHING CHARACTERISTICS 


Test Condition 

Input Pulse Level: 0.45V to 2.4V 

Input Rise and Fall Time: S 20ns 

Reference Level for Measuring Timing: 0.8V and 2.0V 


Program Program Verify 


a TS 
Data Out 
rae her Valid | 
aa ic 
; Vex ata ee 
cc 
1 


: Voct* 
ce 
Voc 
CE 


@ RECOMMENDED SCREENING CONDITIONS 
Before mounting, please make the screening (baking Program and 


without bias) shown in the right. Verify 
by Programmer 


Baking at 
125 to 150°C 


for 24 to 48 hrs 


Ensuring 
Read-out 





Recommended 
Screening conditions 


© HITACHI 
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HN27256G Series 


32768-word x 8-bit UV Erasable and Programmable ROM 


@ FEATURES 

@ Single Power Supply .......... +5V + 5% 

@ High Performance Programming .. Program Voltage: +12.5V 
D.C. 

D State is See Sere Be. ees No Clocks Required 


@ Inputs and Outputs TTL Compatible During Both Read and 
Program Modes 
@ Access Time ............... HN27256G-25: 250ns(max.) 
HN27256G-30: 300ns(max.) 
@ Absolute Max. Rating of Vp, pin. . 14.0V 





@ Low Stand-by Current......... 40mA (stand-by) 
@ Device Identifier Mode ...... Manufacturer Code and Device = PIN ARRANGEMENT 
Code 


@ Compatible with INTEL 27256 


= BLOCK DIAGRAM 


Address © 






512x512 
Memory Matrix 


X - Decoder 









0 © 








(Top View) 


ee ofdo [>o High Threshold 
VssO-—— Inverter 





= MODE SELECTION 


Mode (20) (22) (1) (28) oe (11 ~ 13,15 ~ 19) 
Output Disable High 2 
Standby VI Vcc Vcc High Z 
High Performance Program VIH Vpp Din 


Optional Ver | Yep | Yee Dai 
Program Inhibit Vpp Vcc X High Z 
Identifier Vin VIL Vcc Vcc Code 


Note) X: Don’t care. 
Vy: 12.0V + 0.5V. 
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HN27256G Series 


# ABSOLUTE MAXIMUM RATING 


Operating Temperature Range 0 to +7 °C 
Storage Temperature Range to +125 “G 


| 
ON 
rw 
jan) 


Storage Temperature Range Under Bias T bias -10 to +80 °C 
All Input and Output Voltages* Vin: Vout -0.6 to +7 Vv 
“Ad Input Volage* Vi v 
Vpp Voltage* Vpp -0.6 to +14.0 V 
VocVoltage* Voc —0.6 to +7 V 


* with respect to GND. 


= READ OPERATION 
@ DC AND OPERATING CHARACTERISTICS Ta =0~+70°C, Vop= Veo Veo= 5 V£5%) 


Voc Current (Standby) Ioc1 CE = Vin Po = | - | 40 | mA 
Voc Current (Active) CE =OE = V7, | = | 45 | 100 | mA 
Input Low Voltage Vin | 01% | - | 08 | V 
Vpp Voltage VPS he v 


*: Vy min. = -0.6V for pulse width less than 20ns. 
**: Vin max. = VCC + 1.5V for pulse width less than 20ns. 
Note: Mode selection is unfixed between V7 = VCC + 1V and Vyy = 11.5V. 


@ AC CHARACTERISTICS (Ta=0~70°C, Vec=5V+5%) 


HN27256G-25 - ; 
Unit 


Parameter Symbol Test Condition 


Address to Output Delay CE = OF = Vj, tee 
CE to Output Delay toe | OFM |= 


he 
Zz 
N 
~ 
Sy 
7) 
loa) 
fe 
Ww 
j=) 


ns 


iE 
Q 
q 


max. 
250 
250 


ns 


WwW 
i) 
i) 


Ww 
co) 
o 


OE to Output Delay tOE CE = Vir 
OE High to Output Float DF CE = Vyy, 


Address to Output Hold ton CE =OE=Vz, 0 


Note: ¢tpp defines the time at which the Output achieves the open circuit condition and Data ts no longer driven. 


ns 


é 
OoO;N 
mi © 
= 
wn 


ns 


@ SWITCHING CHARACTERISTICS 


TEST CONDITION 
Input pulse levels: 0.45V to 2.4V 
Input rise and fall time: <20ns 
Output load: 1 TTL Gate +100pF 


Reference level for measuring timing: 0.8V and 2V 
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HN27256G Series 


Address 


_____t 
tand by Mod Stand-by Mod 


top tur 


Lace tou 


se $25 aba = 5 
VA AAS YTV 


@ CAPACITANCE (72=25°C, f=1MHz) 






Test Condition 
Cin Vin=O0V 


Parameter 









Input Capacitance 





Output Capacitance 





® HIGH PERFORMANCE PROGRAMMING 
This device can be applied the High Performance Programming algorithm shown in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration in 


reliability of programmed data. 








SET PROU VERIFY MODE 
Vpp=12540N Mec =6040%5\ 


Address =0) 







NO 


a 





\ddress + 1-* Address 










SET READ MODE 


Vee =304025N Vep= hic 





High Performance Programming Flowchart 
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HN27256G Series 


® DEVICE IDENTIFIER MODE 

The Identifier Mode allows the reading out of binary codes that identify Manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


@ HN27256G SERIES IDENTIFIER CODE 


ed Ey a 
DevieeCoae | Vay [0 [0 |e [1 [oe] oe] 9] 0 | 


Notes: 1. A, =12.0V + 0.5V. 
2. A. ves A.o ~ 14, CE, OE = Vyz. 


= HIGH PERFORMANCE PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (72=25°C+5°C, Voc=6V+0.25V, Lost 5V+0.3V) 


Parameter a Test Condition 
Input Leakage Current Vin = 5.25 V 


Output Low Voltage During Verify Io, = 2.1 mA 


| min, [oy 
- 
oe 
lon=-400HA | 2.4 | 
Laid 
Eon 
| 2.0 | 
eae 













Unit 


[0 


Output High Voltage During Verify V 
Vcc Current (Active) ke Pais 100 mA 
Input Low Level ae 0.8 V 
Input High Level en Voc Vv 


3 
> 


® AC PROGRAMMING CHARACTERISTICS (7a=25°C+5°C, a 25V, Mis 


£2.53 


2 
i+ 
© 
tw 
is 


Parameter Symbol Unit 
PGM Pulse Width During Initial Programming ee ee ee ms 
CE Pulse Width During Overprogramming | tow | —s—i‘<i—stsésdLstits | K-88 ms 
Data Valid from OE tor rs hor Ge 150 ns 


Notes: topwy is defined as mentioned in flow chart. 
[pr defines the time at which the output achieves the open circuit condition and data is no longer driven. 


® SWITCHING CHARACTERISTICS p Program 
TEST CONDITION 

@ Input pulse level: 0.45V to 2.4V 

@ Input rise and fall time: < 20ns Data 
@ Reference level for measuring time: 0.8V and 2V 





Address 
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® ERASE 


HN27256G Series 


Erasure of HN27256G is performed by exposure to ultraviolet light of 2537A and all the output data are 
changed to ‘‘1"’ after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure time) 


for erasure is 15W. sec/cm? 


SUPPLY CURRENT VS. SUPPLY VOLTAGE 


Supply Current [cc (mA) 





Supply Voltage Vcc (V) 


ADDRESS ACCESS TIME VS. SUPPLY VOLTAGE 


Address Access Time tacc (ns) 





Supply Voltage Vcc (V) 


Supply Current Icc (mA) 


SUPPLY CURRENT VS. 
AMBIENT TEMPERATURE 


ap Seco i Sena 















eae a Ice 


eee hie eee 
0 20 40 60 80 


Ambient Temperature Ta (‘C) 







ADDRESS ACCESS TIME 
VS. AMBIENT TEMPERATURE 


Address Access Time tacc (ns) 





Ambient Temperature Ta (‘C ) 
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HN27256P Series Preliminary 


32768-word x 8-bit One Time Electrically Programmable ROM 


The HN27256P is a 32768-word by 8-bit one time electrically pro- 
grammable ROM. Initially, all bits of the HN27256P are in the ‘1’ 
state (Output High) Data is introduced by selectively programming 
“Q’' into the desired bit locations. This device is packaged in a 
28-pin, dual-in-line plastic package, therefore, this device can not be 





rewritten. 

= FEATURES 

@ Single Power Supply .......... +5V + 5% 

@ High Performance Programming .. Program Voltage: +12.5V 
D.C. 

© State .24 aie enh e eee ees No Clocks Required 


@ Inputs and Outputs TTL Compatible During Both Read and 
Program Modes 
@ Access Time ..........02.2008 HN27256P-25: 250ns (max.) 
HN27256P-30: 300ns (max.) 
@ Absolute Max. Rating of Vpp pin. . 14.0V 
Low Stand-by Current......... 40mA (stand-by) 
@ Device Identifier Mode ...... Manufacturer Code and Device 


Code 


= BLOCK DIAGRAM 


Address © 









512x512 
Memory Matrix 








(Top View) 


vee oftsc [>o High Threshold 
Vss O-— Inverter 


Notes) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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HN27256P Series 


=» MODE SELECTION 


CE OE Vpp VCC A9 Outputs 
Mode (20) (22) (1) (28) (24) (11 ~ 13,15 ~ 19) 


Read Dout 
Output Disable VIL VIH VCC Vcc High Z 
aaiy High Z 


High Performance Program Voc Din 


Program Verify Vin__| Yep Dout 
Optional Verify [Vin | Yn | Vee | Yeo | x | owt 


Program Inhibit VIH VIH Vpp Vcc High Z 


identifier Code 


Note) X: Don’t care. 
VH: 12.0V + 0.5V. 


= ABSOLUTE MAXIMUM RATING 


Operating Temperature Range oC 
Storage Temperature Range a & 
Storage Temperature Range Under Bias T vias aC 


All Input and Output Voltages* Vin: Vout -06 to +7 Vv 
A9 Input Voltage* VID -0.6 to +12.5 V 
Vpp Voltage* - Vpp -06 to +14.0 V 
VocVoltage* Voc -0.6 to +7 V 


* with respect to GND. 


= READ OPERATION 
@ DC AND OPERATING CHARACTERISTICS (Ta=0~+70°C, Voc=5V+5%) 


Input High Voltage View Vcc + 1** 


Output Low Voltage VOL Io, = 2.1 mA 0.45 


Output High Voltage Vou Ton = —400 uA 


Voc Current (Standby) Icec1 CE = Vip | - | - | 40 | mA 
Voc Current (Active) CE =OE = Vy, | - | 45 | 100 | mA 
Input Low Voltage Vir ee a a ee 
20 T= Yr] 
Co 
So 
ee a ee 


<i <j <j <|< 


2) 


Vpp Voltage Vpp V 


Cc 


*: VIL min. = -0.6V for pulse width less than 20ns. 
**: VIH max. = VCC + 1.5V for pulse width less than 20ns. 
Note: Mode selection is unfixed between Vy = Vcc + 1V and Vyy = 11.5V. 


@ AC CHARACTERISTICS (Ta=0~70°C, Voc=5V+5%) 


Stites Bia ceccie HN27256P-25 . aes 
arameter ymoo est Condition | min. [ max. [ min. | nl 

min. max. 
Address to Output Delay CE = OF = Viz, ed ieiey ns 


e) 
Z 
N 
~ 
nN 
On 
n 
a) 
we 
° 


3 


= 
=) 
CO] 


OE to Output Delay (OF CE = Viz ns 
OE High to Output Float tor CE = Vip 


Address to Output Hold toH CE = OE =V,, 0 PO 


Note: tp - defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 





ns 


ns 


Orw 
a ) 
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HN27256P Series 


a SWITCHING CHARACTERISTICS 


TEST CONDITION 
Input pulse levels: 0.45V to 2.4V 
Input rise and fall time: <20ns 
Output load: 1 TTL Gate +100pF 


Reference level for measuring timing: 0.8V and 2V 


CE 
me _ d 
OE a 


tor tor 


face tou 


bo a es 


@ CAPACITANCE (72=25°C, f=1MHz) 


Parameter Symbol Test Condition 


in [ap [tee 
ae I aa 




















Input Capacitance 


Output Capacitance 


HIGH PERFORMANCE PROGRAMMING 
This device can be applied the High Performance 
Programming algorithm shown in following flowchart. 








This algorithm allows to obtain faster programming 
time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 





SET PROG VERIFY MODE 
Vpp=125403\ 4¢c=604025\ 


@ DEVICE IDENTIFIER MODE 

The Identifier Mode allows the reading out of 
binary codes that identify Manufacturer and type 
of device from outputs EPROM. By this Mode, the 
device will be automatically matched its own 
corresponding programming algorithm, using 
programming equipment. 


Address + 1+ Address 






SET READ MODE 
Vcee=5.0£0,25\ Vep= bec 


High Performance Programming Flowchart 
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HN27256P Series 
@ HN27256P SERIES IDENTIFIER CODE 


A, 0, 0, 0, O, 0, 
Identifier ao) | a9) | qs) | a7 | a6) | as) | 3) 


0, 
ManufactwerCode | Ym | 0 | 0 | 0 | 0 | 0 | 1 
Device Code | Vw | 0 | 0 | 0 |] 1 | 0 | 0 | 


Notes: 1. A, =12.0V + O.SV. 
2. Bones Aung CES OE = VIL. 
= HIGH PERFORMANCE PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (7a=25°C+5°C, Vec=6V+0.25V, Vpp=12.5V+0.3V) 


Patameter Symbol | Test Condition | min, | typ. max. Unit 















Input Leakage Current Tyr Vin = 5.25 V 


= 
> 


Output Low Voltage During Verify Vay. lop=21mA | - | - | 045 Vv 
Output High Voltage During Verify Vou Ton = -400 uA | 24 [ - | = | Vv 
Vcc Current (Active) fice | iE 100 mA 


@ AC PROGRAMMING CHARACTERISTICS (72=25°C+5°C, Vec=6V+0.25V, V pp=12.5V+0.3V) 


Parameter Symbol min. | typ. | max. Unit 
PGM Pulse Width During Initial Programming] tpyw [| —«|_0.98 | 1.0 | 1.05 | ms 
CE Pulse Width During Overprogramming | topew | s—i‘(<‘—i‘sé*wSCiS OK 8S ms 
Data Valid from OE a a (ee ae ee: ns 


Notes: topwy is defined as mentioned in flow chart. 
tyr defines the time at which the output achieves the open circuit condition and data is no longer driven. 


8 SWITCHING CHARACTERISTICS 
TEST CONDITION Address 
@ Input pulse level: 0.45V to 2.4V 

@ Input rise and fall time: < 20ns 

@ Reference level for measuring time: 0.8V and 2V 









Program 
Verify 


r= 
ea mi Fe | Re 
ey ld 
Vic +] Pe] 


™ RECOMMENDED SCREENING CONDITIONS Ver aos oe 
= ie 


Before mounting, please 

make the screening (baking fiw OFS 
without bias) shown in the 
right. 





Data 










Program and 
Verify 
by Programmer 















Baking at 
125to 150°C 
for 24 to 48 hrs 


Ensuring 
Read-out 


Recommended 
Screening conditions 
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HN27C2Z256G Series 


32768-word x 8-bit CMOS UV Erasable and Programmable ROM 





= FEATURES 

@ Low Power Dissipation ........ 20mW/MHz typ. (Active Mode) 
5uW typ. (Standby Mode) 

® Access Time ..........2-265 170ns max. (HN27C256G-17) 
200ns max. (HN27C256G-20) 
250ns max. (HN27C256G-25) 
300ns max. (HN27C256G-30) 

@ Single Power Supply .......... 5V + 5% 

@ High Performance Programming .. Program Voltage: +12.5V DC 

@ State is oo he ee ha ded ke No Clocks Required 

@ Inputs and Outputs TTL Compatible During Both Read and Program = PIN ARRANGEMENT 

Modes 
@ Absolute Max. Rating of Vpp pin. . .14.0V 
e Device Identifier Mode........ Manufacturer Code 


and Device Code 
@ Compatible with INTEL 27256 


#" BLOCK DIAGRAM 


ADDRESS 









512 X 512 
MEMORY MATRIX 


X DECODER 


ADDRESS O = Z 
/0 0 | 
| Y GATING 
ZaS| Y DECODER 





(Top View) 


0E O-[> / ADDRESS 


; f>e = HIGH THRESHOLD 
vss O— INVERTER 


= MODE SELECTION 


OE V pp Voc A9 Outputs 
Mode aed (22) (1) (28) (24) (11 ~ 13, 15 ~ 19) 


Standby VIH VCC Voc High Z 
High Performance Program VIH Din 

Optional Verify Vib Vin Vpp | Vcc Dout 
Program Inhibit Vin Vcc X High Z 
Identifier | Vin Vir Vcc Vcc Code 


Note) X: Don't care. 
Vif: 12.0V + 0.5V. 
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HN27C256G Series 


= ABSOLUTE MAXIMUM RATING 


Operating Temperature Range 2C 
Storage Temperature Range C 
Storage Temperature Range Under Bias a 6: 
All Input and Output Voltages* V 
Voltage on Pin 24 (A9)* Vip V 
Vcc Voltage* Vcc -0.6 to +7 V 


* with respecttoGND ~~ ** Pulse width: 50ns, DC: V7z, min = -0.6V 


@ HN27C256G IDENTIFIER CODES 


Pins | A, O, 0, 0, 0, 0, 0, 0, 0, 
Manufacturer Code | Viz _|_0 | 0 | 0 | 9 | 0 | 1 | 1 [1 
DevioeCode | Yaw [1 [0 | 1 | 1 [0 | 0 [0 [0 


Notes: 1. A, =12.0V + 0.5V. 
2. Ay mw» Arp nygs CE, OE = Vyz. 









BO 





= READ OPERATION 
© DC AND OPERATING CHARACTERISTICS (Ty = 0 ~ +70°C, Vcc = 5V + 5%) 


Input Leakage Current V 5.20 V 


max Unit 


(an al 
te 
GC 


ILI 
Output Leakage Current ILO Vout = 5 25V/0.4V 


No 
zr 
> 


20 uA 


: 
Vcc Current (Standby) SB] TH 

Isp2_ | CE=Vcc+0.3V 

ICC CE = Vy, Jout = 0 MA 
Voc Current (Active) Icc2 | f=5 MHz,lJoyz=OmA 


= 1 MHz, loy¢=OmA 


wl] Nm 
© 
= 
aes 


in~ 9. 
Vpp Current Ipp] Vpp=5.5V 


bmg 
2 


VIL 
VIH im 


VOL IOL = 2.1 mA - 
PP 


Input Voltage 
Vcoctr+l.5** 





Output Voltage VoH1 | oH = -400 uA 
VOH? IOH = -100 pA Voc-9.7 
* Pulse width: 50ns, DC: V7z, min = -0.3V 


** Pulse width < 20ns,DC:V7y max =Vcct 1.0V. 
Mode may be unfixed: V7 = VCC + 1 ~ 11.5V. 


@ AC CHARACTERISTICS (7, =0 ~ 70°C, Voc = 5V + 5%, Vpp = Vcc) 


HN27C256G-17| HN27C256G-20| HN27C256G-25 IHN27C256 


Vpp Voltage V 


Ww wN 
oo > N 
(an) 
3 
<|<|<| <| <| <|2 


VC 








. 
ww 
oO 


Parameter Symbol | Test Condition Unit 


g 
tt 
it 
I= 
— 
~ 
Oo 
dN 
E 
3 » 
3. 
5 
3 
pg 
Pad 


Address to Output 
Delay 


CE to Output Delay tc 
OE to Output Delay tOE 


OE High to Output 
Float cana DF |C© IL 


Address to Output a ; 


Note: tp F defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


ns 


nN 
wr 
© 


ns 


ww 
OG 
oi ne 
e| 
: 
| 
les) 
x 
~ 
me 
oS 
r 
' lon) 
(on) 
dO 
Ge 
(on) 


wl wls 
So j=) r<) 
S| S |x 


| 


QD 
ty 
il 


ns 


tT 
il 
SN 
— 
jo) 
sn 


ns 





ns 


~ 

jo) 
— 
j=) 
bp 
wn 
j=) 


Aa 
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HN27C256G Series 


® SWITCHING CHARACTERISTICS 


TEST CONDITION 
Input pulse levels: 0.45V to 2.4V 
Input rise and fall time: <20ns 
Output load: 1 TTL Gate +100pF 


Reference level for measuring timing: 0.8V and 2.0V 


Address 


ee 


top tor 


{ 
Se een 
CE 
-b Stand-by Mod 


bac tou 


be cc: SL > 


® CAPACITANCE (7a=25°C, f=1MHz) 






Parameter 










Test Condition 
Vin =0OV 








Input Capacitance 





Output Capacitance 


® HIGH PERFORMANCE PROGRAMMING 

This device can be applied the High Performance 
Programming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming 
time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 


NO 


<— 







Address + 1 Address 






SET READ MODE 
Vec=30E0 25) Vep= Vee 


High Performance Programming Flowchart 
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HN27C256G Series 


= HIGH PERFORMANCE PROGRAMMING OPERATION 
© DC PROGRAMMING CHARACTERISTICS (72=25°C+5°C, Vcc=6V+0.25V, aha 5V+0.3V) 


Parameter Symbol Test Condition 
Input Leakage Current VIN = 6.25V/0.45V 


Output Low Voltage During Verify Io, = 2.1 mA p= 
Output High Voltage During Verify Ton = —400 uA = 


Unit 


3 


it 
> 
a 
‘= 
> 


0.45 Vv 


< 


Vcc Current (Active) Icce2 
Input Low Level 


Input High Level 


Notes) 1. Vcc must be applied before Vpp and removed after Vpp. 
2. Vpp must not exceed 13V including overshoot. 
3. An influence may be had upon device reliability if the device_is installed or removed while Vpp = 12.5V. 
4. Do not alter Vpp either Vyy to 12.5V or 12.5V to Vzzy when CE = Low. 


Nl ol 
S| 2/|S 

3 
<|<| > 


i 
o 
3 
> 





@ AC PROGRAMMING CHARACTERISTICS (7a=25°C+5°C, a 25V, fate 5V+0.3V) 


Address Hold Time tan hr: sk er A ee 2 MS 
OE to Output Float Delay tor =o ns 
PGM Pulse Width During Initial Programming | tw o«|t”té<‘i<‘ié‘é‘dSCi‘S | OS ms 
CE Pulse Width During Overprogramming | topwe |. 7 28S i S| ms 
CE Setup Time ce eee 5s ee ae Ms 
Data Valid from OE (OE dO Ne ee 3 ise ns 


Notes: topwy is defined as mentioned in flow chart 
tor defines the time at which the output achieves the open cucuit condition and data 1s no longer driven. 


= SWITCHING CHARACTERISTICS 
@ TEST CONDITION 
@ Input pulse level: 0.45V to 2.4V 
@ Input rise and fall time: < 20ns 
@® Reference level for 
measuring time: 0.8V and 2V 


Program 
Verify 





Address 


Data 


® ERASE 

Erasure of HN27C256G is performed by exposure to ultraviolet light of 2537 A and all the output data are 
changed to ‘1’ after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure time) 
for erasure is 15W. sec/cm? 





© HITACHI 
Hitachi America Ltd © 2210 O’Toole Avenue « San Jose, CA 95131 © (408) 435-8300 513 











HN27C256G Series 


SUPPLY CURRENT VS. SUPPLY VOLTAGE SUPPLY CURRENT VS. AMBIENT TEMPERATURE 


Vec=50V 
Vie= Vec/ Vss 
f=5MHz 










Supply Current Icc2 (Normahzed) 
Supply Current Icc2 (Normalized) 
S 





0 20 40 80 
Supply Voltage Vcc (V) Ambient Temperature Ta (‘C) 
SUPPLY CURRENT VS. FREQUENCY ACCESS TIME VS. LOAD CAPACITANCE 








a 3 
i F 
E : 
3 e 
S 2 
3 g 
Frequency f (MHz) Load Capacitance Cr (pF) 
ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE 
z z 
i 5 
‘ 3 
A g 
g 3 
= § 
Supply Voltage Vcc (V) Ambient Temperature Ta (‘C ) 
@ HITACHI 
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HN27C256G Series 


OUTPUT CURRENT VS. OUTPUT VOLTAGE OUTPUT CURRENT VS. OUTPUT VOLTAGE 








z q 
5 5 
Output Voltage Vow (V) Output Voltage Vor (V) 
STANDBY CURRENT 
VS. AMBIENT TEMPERATURE STANDBY CURRENT VS. SUPPLY VOLTAGE 
Vec=5V 
CE=5V CE=Vec 
Dark Condition Dark Condition 
E i 
E E 
z = 
Ambient Temperature Ta ( ) Supply Voltage Vec (V) 
© HITACHI 
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HN27C25G6FP Series 


32768-word x 8-bit CMOS UV Erasable and Programmable ROM 


The HN27C256FP is a 32768-word by 8-bit on time electrically pro- 
grammable ROM. Initially, all bits of the HN27C256FP are in the “1” 
State (Output High). Data is introduced by selectively programming 
“0” into the desired bit locations. This device is packaged in a 28 pin, 
plastic flat package (SOP). Therefore, this device cannot by re-written. 





# FEATURES 

@ Low Power Dissipation ........ 20mW/MHz typ. (Active Mode) 
5uW typ. (Standby Mode) 

@ Access Time ..........0000- 200ns max. (HN27C256FP-20) Eee?) 
250ns max. (HN27C256FP-25) = PIN ARRANGEMENT 
300ns max. (HN27C256FP-30) 

@ Single Power Supply .......... 5V + 5% 

@ High Performance Programming .. Program Voltage: +12.5V DC 

Oi State ers 4s ee sewn ea BA No Clocks Required 

@ Inputs and Outputs TTL Compatible During Both Read and Program 

Modes 
@ Absolute Max. Rating of Vpp pin. . .14.0V 
@ Device Identifier Code........ Manufacturer Code 


and Device Code 


# BLOCK DIAGRAM 


ADDRESS © 






512 X 512 
MEMORY MATRIX 








X DECODER 





(Top View) 





e 
Vep — f>e HIGH THRESHOLD 
vss O INVERTER 
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= MODE SELECTION 









CE OE A9 Vpp Vcc Outputs 
Mode (20) (22) (24) (1) (28) (11 ~ 13, 15 ~ 19) 
Read Dou 
Output Disb High Z 
Standby VIH Voc Voc High Z 
High Performance Program Voc Din 
Program Verify VIH VIL Vpp Vcc Dout 
Operational Verify Voc Dou 
Program Inhibit Voc High Z 
Identifier VIL Vit Vcc Vcc Code 
Note) X: Don’t care. 
VH: 12.0 + 0.5V. 
# ABSOLUTE MAXIMUM RATINGS 
Storage Temperature Range ~55 to +125 °C 
Storage Temperature Range Under Bias -10 to +80 = 
All Input and Output Voltages* VIN. VOUT Vv 
Voltage on Pin 24 (A9) VID -0.6 to +13.5 Vv 
Vpp Voltage* Vpp -0.6 to +14 Vv 
Vcc Voltage* Vcc -0.6 to +7 Vv 
* with respect toGND. ** Pulse width: 50ns, DC: V7z min = -0.6V 
@® HN27C256FP IDENTIFIER CODES 
Pins Ay O, 0, O, O, 0, O, 0, 0, Hex 
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) Data 
ManufacturerCode| Ya |_0 | 0 | 9 | 0 | 0 | 1 | 1 | 1 | 07 
Device Code | ‘Vw | 1 | 0 | 1 | 1 | 0 | 0 | 0 | 0 | 30 
Notes: 1. A, =12.0Vt05V.__ 
2. Ay cogs Ayg ages CE, OE = Vz: 
® READ OPERATION 
° 
® DC AND OPERATING CHARACTERISTICS (7, =0 ~ +70 C, Voc =5Vt 5%) 
Output Leakage Current Vout = 5.25V/0.4V a oe uA 
ie eae IsB1 (aie (Re eee ae ee 
Vcc Current (Active) Tec, | f=5MHz,Joup=0mA | - | - | 30 | mA 
eee 7 res Fe ee 


* Pulse width: 5Ons, DC: Vz7z min = -0.3V 
** Pulse width < 20ns, DC Vi max = VCC + 1.0V. 
Mode may be unfixed: V7 = VCC + 1 ~ 11.5V. 


@ HITACHI 
Hitachi America Ltd © 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 





HN27C256FP 
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HN27C256FP 


@ AC CHARACTERISTICS (7, = 0 ~ 70°C, Vcc = 5V + 5%, Vep= Vcc) 
HN27C256FP-25| HN27C256FP-30 


CE to Output Delay tCE |OE=Vy iL 200 i aes 250 | — | 300 — ns 
Address to Output Hold tOoH CE = OF = Vyz | oO] = | of} - | 0 hie ns 


Note: tp F defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


® SWITCHING CHARACTERISTICS 


TEST CONDITION 
Input pulse levels: 0.45V to 2.4V 
Input rise and fall time: <20ns 
Output load: 1 TTL Gate +100pF 


Reference level for measuring timing: 0.8V and 2.0V 


ey ey 
-, 


Address 
ce Stand — by Mod d—by Mod 
and — = 
ere Active Mode pias eae 
OE 


tor tur 


Lace tou 


bo co << ai 27 


\ 


@ CAPACITANCE (7a=25°C, f=1MHz) 


Symbol Test Condition 








Parameter 









Input Capacitance 






Output Capacitance 
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HN27C256FP 


® HIGH PERFORMANCE PROGRAMMING 

This device can be applied the High Performance Programming algorithm shown in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration in 
reliability of programmed data. 









SET PROG ‘VERIFY MODE 
Vpp=125403V bcc=60+025V 





Address + 1 Address 





High Performance Programming Flowchart 


= HIGH PERFORMANCE PROGRAMMING OPERATION 
® DC PROGRAMMING CHARACTERISTICS (7a=25°C+5°C, Vcc=6V+0.25V, dota 5V+0.3V) 


Parameter aa Test Condition 
Input Leakage Current VIN = 6.25V/0.45V 
Output Low Voltage During Verify ToL = 2.1 mA 
lon = -400 vA 


Notes) 1. Vcc must be applied before Vpp and removed after Vpp. 
2. Vpp must not exceed 13V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while Vpp = 12.5V. 
4. Do not alter Vpp either Vzz, to 12.5V or 12.5V to V7z when CE = Low. 


Output High Voltage During Verify 
Vcc Current (Active) 
Input Low Level 


SIS 

8 
wa 
rs) 

3 

>| < 
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HN27C256FP 


@ AC PROGRAMMING CHARACTERISTICS (72=25°C+5°C, Vec=6V+40.25V, V pp=12.5V40.3V) 
Parameter Symbol min. | typ. | max. | Unit 
Address Hold Time bass Foo | - | - | ons 
Data Hold Time tor a ae 
OE to Output Float Delay Cp 130 ns 
PGM Pulse Width During Initial Programming | tw «Ltt tsti<‘<is~iti‘wL:CS | TOS ms 
CE Pulse Width During Overprogramming | topew | s—<‘<‘—‘isé~s:*i tS TBI ms 
CE Setup Time SSS ee us 
Data Valid from OE tor a a ee ns 


Notes: topwy is defined as mentioned in flow chart. 
tpr defines the time at which the output achieves the open circuit condition and data is no longer driven. 

® SWITCHING CHARACTERISTICS 
@ TEST CONDITION 
@ Input pulse level: 0.45V to 2.4V 
@ Input rise and fall time: <20ns 
@ Reference level for 

measuring timing: 0.8V and 2V 


Program 
Verify 





Program 





Address 


Data 


@ RECOMMENDED SCREENING CONDITIONS 
Before mounting, please make the screening (baking Program and 


without bias) shown in the right. Verify 
by Programmer 


Baking at, 
125to 150 C 


for 24 to 48 hrs 


Ensuring 
Read-out 





Recommended 
Screening conditions 
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HN27512G 


65536-word X 8-bit UV Erasable and Programmable Read Only Memory 


The HN27512G is a 65536-word by 8-bit erasable and electrically 
programmable ROM. This device is packaged in a 28-pin, dual-in-line 
package with transparent window. The transparent window allows 
the user to expose the chip to ultraviolet light to erase the bit 
pattern, whereby a new pattern can then be written into the device. 





FEATURES 

Single Power Supply ........ +5V +5% 

High Performance............ Program Voltage: +12.5V D.C. 

Programming High Performance Programming 
Operations 

StaliCss foie Bie hae eck ees No Clocks Required 

Inputs and Outputs TTL Compatible During Both Read and 

Program Modes 

Access Time ............. HN27512G-25: 250ns (max.) 
HN27512G-30: 300ns (max.) 

Absolute Max. Ratingof ..... 14.0V (max.) 

Vpp pin 

Low Stand-by Current....... 40mA (max.) 

Device Identifier Mode ...... Manufacturer Code and Device 
Code 

Compatible with Intel 27512 

BLOCK DIAGRAM 









Address © 





1,024x512 
Memory Matrix 








Execerere 
Bia ee 
> 
ed 
ff es 
~ c\ 
= 
is 


fo : High Tereshold 
Inverter 


@HITACHI 
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(DG-28) 


= PIN ARRANGEMENT 





(Top View) 
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HN27512G Series————_ 


= MODE SELECTION 


Mode (20) (22) (24) (28) (11 ~ 13, 15 ~ 19) 
Output Disb High Z 
Stadby Vie High 2 
High Performance Program Vpp Din 
Program Inhibit VIH Vpp Vcc High Z 
Identifier VIL VIL Vcc Code 
Note) X... Don’t care 
Viz: 12.0V + O.5V. 
# ABSOLUTE MAXIMUM RATINGS 
Operating Temperature Range °C 
Storage Temperature Range =C 
Storage Temperature Range Under Bias °C 
All Input and Output Voltages* Vin» Vout V 
Voltage on Pin 24 (A9) VID ~0.6 to +13.5 Vv 
V pp Voltage* Vpp —0.6 to +14.0 V 


* with respect to GND 


=» READ OPERATION 
® DC AND OPERATING CHARACTERISTICS (7, =0 to +70°C, Voc = 5V 5%) 


Output Low Voltage VoL Toy = 2.1mA 
Output High Voltage Vou Ton = —400uA 


*: DC, -0.6V AC 20ns. **: DC, Vcc + 1.5V AC 20ns. 
**: Mode selection is unfixed between V7 = VCC + 1V and Vyy= 11.5V. 


Input Leakage Current Tyr | Vy=s2sv00—— i | | 1 
Output Leakage Current ILo Vout = 5-25V/0.45V rs 1 
Voc Curent Sunde) | Tear | CE=Vw__———S—~d =‘ 
Vcc Curent (Activ “tees | =0E=%, Sid = ‘Ps Pt 
ler OR 
etal 


© HITACHI 
522 Hitachi America Ltd. ¢ 2210 O’Toole Avenue ¢« San Jose, CA 95131 © (408) 435-8300 


oO 


2 5 
O|colo|x 


Vcct+i** 


= 
> 
N 


Unit 





HN27512G Series 


@ AC CHARACTERISTICS (7, =0 to +70°C, Vec = 5V +5%) 


HN27512G-25 HN27512G-30 : 
Parameter Symbol Test Condition Tmax. Unit 
Addres to Output Delay Pace CE = OE = Viz oe ns 


|_min, | max. | min. | 

Ad Se ee 

CE to Output Delay ess Ie 2500 le 2 | ns 

OE High Output Float PO! | 60) Of 105 ns 
oe a ee aoe 


Address to Output Hold ns 


Note: fpr defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


@ SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Levels: 0.45V to 2.4V 

Input Rise and Fall Time: < 20ns 

Output Load: 1 TTL Gate +100pF 

Reference Level for Measuring Timing: 0.8V and 2.0V 

CE Stand-by Mode ; Stand-by Mode 
Active Mode 

OE/V pp 


bn CE ov onvana 


@ CAPACITANCE (7, = 25°C, f= 1MHz) 


Input Capacitance (except OE/V pp) 
TEP 


— 
N 
N 
So 
co 
"Tl 
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HN27512G Series 
es HIGH PERFORMANCE PROGRAMMING 


This device can be applied the High Performance Programming algorithm show in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration 


in reliability of programmed data. 


START 


SET PROG./VERIFY MODE 
Vpp = 12.5 +0.3V, Voc = 6.0+0.25V 


Address = 0 


NO 


Program tpyw = lms+5% YES 


















Addresst+1 — Address 
LAST 
Address? 
SET READ MODE 
Voc = 5.0V+#0.25V 


READ 
All Address 







GO 


(END) FAIL 


High performance Programming Flowchart 
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HN27512G Series 


@ DEVICE IDENTIFIER MODE 

The Identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


@® HN27512G SERIES IDENTIFIER CODE 


Ay O, O, O, O, 
(10) (19) (18) (17) (16) 


VIL ae po | a 
Device Code 7 7: aa SE ae a ee ee ee 
Notes: 1. A, = 12.0 + 0.5V. 
2: A. Te ere CE, OE/Vpp= VIL- 







Identifier 









# HIGH PERFORMANCE PROGRAMMING OPERATION 
@ DC PROGRAMMING CHARACTERISTICS (7, = 25°C +5°C, Vee = = 6V +0.25V, Vpp = 12.5V£0.3V) 


Output Low Voltage During Verify ee ee Vv 
Output High Voltage During Verify | Von | lon=-400uA | 24 | - | - | Vv 


*: DC, -0.6V AC 20ns. **: DC, Voc + 0.5V AC a 
**: Mode Selection is unfixed between V7 = Vcc and Vyy = 11.5V. 


@ AC PROGRAMMING CHARACTERISTICS (7, = 25°C £5°C, Voc = 6V £0.25V, Vpp = 12.5V +0.3V) 


CE to Output Float Delay | tpp =| ti‘ #“*d: C= Cf 1380 | ns 
CE Pulse Width During Initial Programming | tw OTs 0.95 | 1.0 | 1.05 ms 
CE Pulse Width During Overprogramming a ae: 2.85 b= 78.75 ms 


Notes: topy is defined as mentioned in flow chart. 
tpr defines the time at which the output achieves the open circuit condition and data is no longer driven. 
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HN27512G Series 





~@ SWITCHING CHARACTERISTICS 
Test Condition 
Input Pulse Level: 0.45V to 2.4V 
Input Rise and Fall Time: S 20ns 
Reference Level for Measuring Timing: 0.8V and 2.0V 


Program een armas Verify 


Data = In [Data In Stable Se Data Out Valid 
OE/ V pp t ma rt. 

Vectl 

Vcc 
CE 


ew 


@ ERASE 


Erasure of HN27512G is performed by exposure to ultraviolet light of 2537A and all the output data are 
changed to “1” after this erasure procedure. The minimum integrated dose (i.e. UV intensity x exposure 
time) for erasure is 15 W. sec/cm?. 
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Supply Current Icc (mA) 


Address Access Time Tacc (ns) 











HN27512G Series 


SUPPLY CURRENT VS. SUPPLY CURRENT VS. 
SUPPLY VOLTAGE AMBIENT TEMPERATURE 


bene 





80 
+ 
= 
2 60 
o 40 
B 
20 
() 
Supply Voltage Vec (VY) Ambient Temperature Ta (‘C ) 
ADDRESS ACCESS TIME VS. ADDRESS ACCESS TIME VS. 
VOLTAGE AMBIENT TEMPERATURE 


Address Access Time tacc (ns) 





Supply Voltage Vcc (V) Ambient Temperature Ta (‘C) 
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HN27512P Series 


Preliminary 


65536-word x 8-bit One Time Electrically Programmable Read Only Memory 


The HN27512P is a 65536-word by 8-bit one time electrically pro- 
grammable ROM. Initially, all bits of the HN27512P are in the ‘1’ 
state (Output High). Data is introduced by selectively programming 
“Q’’ into the desired bit locations. This device is packaged in a 28 
pin, plastic dual-in-line package. Therefore, this device can not be 
re-written. 


# FEATURES 
@ Single Power Supply ........ +5V +5% 
@ High Performance............ Program Voltage: +12.5V D.C. 
Programming High Performance Programming 
Operations 
© SMaNC 4 oe a 884 No Clocks Required 


@ Inputs and Outputs TTL Compatible During Both Read and 
Program Modes 


@ Access Time ............. HN27512P-25: 250ns (max.) 
HN27512P-30: 300ns (max.) 
@ Absolute Max. Ratingof ..... 14.0V (max.) 
Vpp pin 
@ Low Stand-by Current....... 40mA (max.) 
@ Device Identifier Mode ...... Manufacturer Code and Device 
Code. 


= BLOCK DIAGRAM 






Address © 







1,024x512 
Memory Matrix 






X-Decoder 





dofiPe Bo : High Tereshold 
Vss O— Inverter 


Note) The specifications of this device are subject to change without notice. 


Please contact your nearest Hitachi’s Sales Dept. regarding specifications. 
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(DP-28) 


= PIN ARRANGEMENT 





(Top View) 
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= MODE SELECTION 


HN27512P Series 


—e (20) (22) (24) (28) (11 ~ 13, 15 ~ 19) 
Read in| Yn | Veg 
Output Diab 7 2 
Standby Vin PK PK Vcc High Z 
High Performance Program VIL | = Vpp | CXC Din 
Program Verify VIL VIL PK VCC Dout 
Program Inhibit ViH | Vpp | XL CC High Z 
Identifier VIL VIL Vcc Code 
Note) X... Don’t care 
Viz: 12.0V + 0.5V. 
® ABSOLUTE MAXIMUM RATINGS 
Operating Temperature Range a 6 
Storage Temperature Range =C 
Storage Temperature Range Under Bias Tobias °C 
All Input and Output Voltages* Vin: Vout Vv 
Vola on in 24 (5) v 


* with respect to GND 


= READ OPERATION 


@ DC AND OPERATING CHARACTERISTICS (T, = 0 to +70°C, Voc = 5V +5%) 


Fee Curent Sandby) | Toa | =Yw =i = ‘|= | | m 
Vcc Cunent (Asive (“tec | CE=08=Mz «dt =~ | 00 | ma 
input High Vollag vn [| 20] — [root 


#: 
me. 


DC, -0.6V AC 20ns. 


Hitachi America Ltd. © 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 


**: DC, Vcc + 1.5V AC 20ns. 
Mode selection is unfixed between V7 = VCC + 1V and Vyy = 11.5V. 
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HN27512P Series 


@ AC CHARACTERISTICS (7, =0 to +70°C, Vcc = 5V +5%) 


arameter ymodo est Condition min. | ni 


| max. | min. | max._| 
OE to Output Delay | tom CE = Vyy, | 100 | - | 120 | ns 
OE High Output Float CE = Viz, | o | 60 | o | 105 | ns 
en ee ee 
Note: tp er defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


Address to Output Hold ton CE = OE = Viz ns 


@® SWITCHING CHARACTERISTICS 
Test Condition 


Input Pulse Levels: 0.45V to 2.4V 
Input Rise and Fall Time: < 20ns 

Output Load: 1 TTL Gate +100pF 
Reference Level for Measuring Timing: 0.8V and 2.0V 


Address 


es 
~ 


CE tand-by Mod Stand-by Mode 
Sianeegy moce Active Mode ‘i 


OE/Vpp 


ba CE oon 


@ CAPACITANCE (7, = 25°C, f= 1MHz) 


Input Capacitance (except OE/V pp) Vin = OV ee Meee ners pF 
Ore Fin= OV (= [ae [20 
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HN27512P Series 


ws HIGH PERFORMANCE PROGRAMMING 

This device can be applied the High Performance Programming algorithm show in following flowchart. This 
algorithm allows to obtain faster programming time without any voltage stress to the device nor deterioration 
in reliability of programmed data. 


START 


SET PROG./VERIFY MODE 
V pp = 12.540.3V, Voc = 6.0£0.25V 


Address = 0 


NO 











Program tpyw = lms+5% YES 





Addresst+1 — Address 


Program topy = 3n ms 
















LAST 
Address? 


SET READ MODE 
Vcc = 5.0V+£0.25V 






READ 
All Address 






GO 


(END) FAIL 


High performance Programming Flowchart 
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HN27512P Series 


@ DEVICE IDENTIFIER MODE 

The identifier Mode allows the reading out of binary codes that identify manufacturer and type of device, 
from outputs of EPROM. By this Mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


@ HN27512P SERIES IDENTIFIER CODE 


Identifier he 0 
LO 2 ae ae 
a ei | 0 


Manufacturer Code 
Device Code 


Notes: 1. A, = 12.0V + 0.5V. 
2. A, sega Rien SCE, OE/V pp= VIL. 





# HIGH PERFORMANCE PROGRAMMING tains ielhia 


Input Leakage Current ae Vin =5.25V re 
Output Low Voltage During Verify rol Toy = 2.1mA 


Unit 


Output High Voltage During Verify 


= 
i) 
S 
> 


Vcc Current (Active) 7s Peake 

Input Low Level Vin fe eet —0.1* | 0.8 Vv 
Input High Level Ving Pf 2.0 Vcc**| Vv 
V pp Supply Current Ipp | CE=Vyn |e mA 


*: DC, -0.6V AC 20ns. **: DC, Vcc + 0.5V AC 20ns. 
**: Mode selection is unfixed between VCc and Vy = 11.5V. 


@ AC PROGRAMMING CHARACTERISTICS (7, = 25°C 45°C, Vec = 6V + 0.25V, Vpp = 12.5V 0.3V) 


Address Setup Time ms 
Data Setup Time us 
Address Hold Time ws 


as 
eee 
eee 

Data Hold Time We cmeserteece es ll 
OE Hold Time fon Po nel 
CE to Output Float Delay ee 
V pp Setup Time typs Ee 
Vcc Setup Time ves Wee steed 
CE Pulse Width During Initial Programming eee ee 
aE: 

a 

eee ed 


—" 

ron] 
oo | _ 
4/2 } 
al” 

3 3 


CE Pulse Width During Overprogramming topw ms 


V pp Recovery Time us 


MS 


Data Valid from CE 


Notes: topy is defined as mentioned in flow chart. 
t pr defines the time at which the output achieves the open circuit condition and data is no longer driven. 
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HN27512P Series 


@ SWITCHING CHARACTERISTICS 

Test Condition 

Input Pulse Level: 0.45V to 2.4V 

Input Rise and Fall Time: S 20ns 

Reference Level for Measuring Timing: 0.8V and 2.0V 


Program Program Verify 


ata Out Valid P 


Vpp 
. . ~ Te 
is 
Vectl 
Voc 
\ 
CE 


@ RECOMMENDED SCREENING CONDITIONS 
Before mounting, please make the screening (baking Homancand 
without bias) shown in the right. Verify 

by Programmer 


Baking at 
125to 150°C 


for 24 to 48 hrs 


Ensuring 
Read-out 





Recommended 
Screening conditions 





© HITACHI 
Hitachi America Ltd. * 2210 O’Toole Avenue e San Jose, CA 95131 © (408) 435-8300 533 











HN27C1O024G Series Under Development 


65536-word X 16-bit CMOS UV Erasable and Programmable ROM 


The HN27C1024G is a 65536 word by 16-bit erasable and electric- 
ally programmable ROM. This device is packaged in a 40-pin, dual- 
in-line package with transparent lid. The transparent lid allows the 
memory content to be erased with ultraviolet light, whereby a new 
pattern can then be written into the device. 


=FEATURES 


@ Single Power Supply: +5V + 5% 
@ High Performance Program Mode and High Performance Word 
Program Mode 
Program Voltage: +12.5V DC 
High Performance Programming Available 
@ Static: No Clocks Required 
@ Inputs and Outputs TTL Compatible During Both Read and SIPIN ARRANGEMENT 
Program 
@ Access Time: 150ns max. (HN27C1024G-15) 
200ns max. (HN27C1024G-20) 
@ Low power Dissipation: 50mW/MHz typ. (Active Mode) 
5uw typ. (Stand-by Mode) 


MEBLOCK DIAGRAM 
As © 


1024 x 1024 


As © 


V/0o 


Os ~ 





(Top View) 





fo: High Threshold Inverter 
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HN27C1i01G Series ——___ Preliminary 


131072-word X 8-bit CMOS U.V. Erasable and Programmable ROM 


@ FEATURES 

@ Single Power Supply .................--. +5V +5% 
@ High Performance Program Mode and High Performance 
Page Program Mode...... Program Voltage: +12.5V DC 
ee re rere High Performance Programming Available 
@* SATO se oe. ee oe ott 9h TA rae S No Clocks Required 
@ Inputs and Outputs TTL Compatible During Both Read and 

Program Modes 
@ Access Time .......... 200ns max. (HN27C101G-20) 
250ns max. (HN27C101G-25) 
@ Low power Dissipation .. 50mW/MHz typ. (Active Mode) 
5uW typ. (Standby Mode) 
@ Pin Arrangement ........... 32 Pin JEDEC Standard 
@ Device Identifier......... Maker code and Device code 


= BLOCK DIAGRAM 


1024 x 1024 
MEMORY 
MATRIX 


Y amak 


bg Set | 


ss Ai * Ais © An 


Be: HIGH THRESHOLD 





INVERTER 
= MODE SELECTION (Top View) 
el CE OE PGM A9 Vpp Outputs 
Mode (22) ed (31) (26) (1) an (13 ~15, 17~21) 
Read Yn | Yn | %m —| x | Yec | Yeo | Dont 
Output Die | Van | Yo High Z 
Standby Vin x Vee Voc High Z 
Program Vi Din 
Program Verify | Viz Dout 
Page Data Latch | Ving Din 
Page Program Vin Vin Vpp Voc High Z 

: Viz Win Ving . 

Vin 

Identifier Vin Voc Voc Code 


Note) X: Don’t care 
* 30 pin should be connected to 32 pin. 
Vey: 12.0V+0.5V Note) 
The specifications of this device 
are subject to change without notice. 
Please contact your nearest Hitachi’s 
Sales Dept. regarding specifications. 
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HN27C101G Series 


# ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 
All Input and Output Voltages* ~1.0** to +7.0 Vv 


| Vale 
| tomtoe70 
Vpp Voltage* v 
Voc Voltage* v 
Operating Temperature Range ric 
Storage Temperature Range °C 
Storage Temperature Range Under Bias °C 
* with respect toGND = ** Pulse Width: 50ns, DC: Vz; min = —0.6V 
@ READ OPERATION 
@ DC CHARACTERISTICS (7, = 0 to +70°C, Voc=5V 45%, Vpp=Vcc) 
Toc: [EVinslour=Oma_____| _- | - | 30 mA 
Voc Current f=SMHz, Ioy,470mMA | - | - [| 30 | mA 
FIM, Toue=OmA == sma 


* Pulse Width: 50ns, DC: Vz; min=—0.3V = _** Mode may be unfixed: Vyz=Veoc t1~11.5V 
@ AC CHARACTERISTICS (7, =0 to +70°C, Voc=5V +5%, Vpp=Vcc) 


: ae HN27CL01G-20 | HN27CLOIG-25 | 
arameter ymbo est Conditions Tmax. | ni 


Address to Output Delay CE = OE = V1, hel 200 hs 250 ns 
CE to Output Delay tor OE = Viz, | - | 200 | = | 250 ns 
OE to Output Delay tos | CE= Vin ao | 70 | 10 | 100 | 1s 


OE High to Output Float tor CE=Vry, | 0 6 50 | 


Address to Output Hold 


Note) fp defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


@ SWITCHING CHARACTERISTICS 


oof 


ns 


e Test Condition (nput Pulse Levels: 0.45V to 2.4V 
input Rise and Fall Time: < 20ns 
Output Load: 1 TTL Gate + 100pF 


Reference Levels for Measuring Timing: Inputs;0.8V and 2.0V 
Outputs; 0.8V and 2.0V 
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HN27C101G Series 


Address 






oe Standby Mode 


OE 


; Active Mode 


44<4¢ Data Out Valid | 


Data Out 







@ CAPACITANCE (7, =25°C, f=1MHz) 


[Symbol [est Gondiions [min [wp | max 
tn [ev | | 
[eon fo PH 


® DEVICE IDENTIFIER MODE 







Parameter 







Input Capacitance 
Output Capacitance 


The Identifier Mode allows the reading out of binary codes, that identify manufacturer and type of device, 
from outputs of EPROM. By this mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 

@ HN27C101 IDENTIFIER CODES 


Identifier Real 


Manufacturer Code 
Device Code 


Notes: 1. A,=12.0V#0.5V | 
2. A, ~A, ’ A, 0 ~A, 6? CE, OE= Vib 5 PGM= Virz 





@ HIGH PERFORMANCE PROGRAMMING 

This device can be applied the High Performance Pro- 
gramming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time 
without any voltage stress to the device nor deteriora- 
tion in reliability of programmed data. 











SET PROG./VERIFY MODE 
Vep=12.5Vt0.3V Vec=6.0V10.25V 


Frogram tpu=lms+5% 


Address + 1—*Address 


Program torw=3n ms 


NOGO 






SET READ MODE 
Vec=5 OV+0 25V, Ver = Vee 





READ 
All Address 


High Performance Programming Flowchart 
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HN27C101G Series 


@ DC PROGRAMMING CHARACTERISTICS (7, =25°C £5°C, Voc=6V +£0.25V, Vpp=12.5V 


Parameter Symbol | Test Conditions | min. | typ. | 
Input Leakage Current I Vine 6.25V/045V, - | - | 
Output Low Voltage during Verify Ton=2lmA | - | - 
Output High Voltage during Verify Tou=—400uA | 24 | - | 
Vcc Current (Active) I = ae 
pot | = | 

a oe 

CE ewes cae 


I = 
CE = PGM= Vir 


Notes)1. Veg must be applied before Vpp and removed after V pp. 
2. Vpp must not exceed 13V including overshoot. 


Input Low Level 
Input High Level 
V pp Supply Current 


2 
Voc 
40 


LI 
VoL 
Vou 
cc 
Vin 
Vin 
Ipp 


i+ 
© 
Ww 
S 


3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 


4. Do not alter Vpp either Vz; to 12.5V or 12.5V to Vz; when CE = Low. 


@ AC PROGRAMMING CHARACTERISTICS 
(T,=25°C £5°C, Voc=6V +0.25V, Vpp=12.5V +0.3V) 


Parameter | Symbol_| Test Conditions | min. | typ. | max. 
Address Setup Time ca rs oe ee ee 
OE Setup Time PORT a ee oe ee 
Data Setup Time en es Se oe 
Data Hold Time tpn eS 
OE to Output Float Delay ftpre | | 130 
V pp Setup Time se ne EA Eee ee 
V c¢ Setup Time ee ene, eA ee eee 
PGM Pulse Width during Initial Programming | tpw | st—i<‘<is~‘wL:«C S| | 
PGM Pulse Width during Overprogramming | topwe* | sds 28S || 78.75 
CE Setup Time ree ee eae ae 
Data Valid from OE i re ee ee oe 


* {pr defines the time at which the output acheives the open circuit condition and data is no longer driven. 
** £opy is defined as mentioned in flowchart. 


© HITACHI 


i Hitachi America Ltd. © 2210 O’Toole Avenue ¢ San Jose, CA 95131 © (408) 435-8300 


Unit 
BA 
V 
V 
mA 
V 


V 
mA 


Unit 
us 
us 
us 
us 
us 
ns 
Ms 
us 


ms 


MS 
ns 





HN27C101G Series 


= SWITCHING CHARACTERISTICS 


Input Pulse Levels: 0.45V to 2.4V 
Input Rise and Fall Time: S 20ns 
Reference Levels for Measurement Inputs; 0.8V and 2.0V 
Timing: Outputs; 0.8V and 2.0V 
Program ——ee ee Verify 





Data Seeman Data In Stable Data Out aid 
= 


@ HIGH PERFORMANCE PAGE PROGRAMMING 


This device can be applied the High Performance Programming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 
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HN27C101G Series 





SET PAGE PROGRAM LATCH MODE 
Ver=12.5V+0.3V, Vic =6.0V+0.25V 


Address=0 










Latch 






NO 
ES 


SET PAGE PROG./VERIFY MODE 
Ver =12.5V £0.3V, Vec=6.0V+0.25V 











Program tpu=lms+5% 


Address + 1—Address 








Program tops=3n ms 





LAST 
Address?‘ 






SET READ MODE 
Vec=5.0V+0.25V, Ver =Vec 








READ 
All Addres 
GO 
CEND > FAIL 


High Performance Page Programming Flowchart 


@ DC PROGRAMMING CHARACTERISTICS (7,=25°C 45°C, Voc=6V £0.25V, Vpp=12.5V +0.3V) 


Output Low Voltage during Verify | Vor |lon=21mA | - | - | 045 | Vv 
Output High Voltage during Verify | Von  |lon=-400vA | 24 | - | - | Vv 
Input Low Level Vib Pees eel —0.1 | = | 08 | V 
V pp Supply Current Ipp CE=OE=Vj4;, PGM=V 7, fe ee, eee mA 


Notes)1. Voc must be applied before Vpp and removed after V pp. 


2. Vpp must not exceed 13V including overshoot. 
3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 
4. Do not alter Vpp either Vz to 12.5V or 12.5V to Vz, when CE=Low. 
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HN27C101G Series 


@ AC PROGRAMMING CHARACTERISTICS 
(T1=25°C £5°C, Voc=6V £0.25V, Vpp=12.5V +0.3V) 


Adress Hold Time 7 ee ee ee ws 

A NN BS SINE EA 
PGM Pulse Width during Initial Programming aan RE ae ee ms 
PGM Pulse Width during Over programming _torwee | 28s | | 7878 ms 
Data Valid from OE tOr eee a ee 150 ns 
OE Pulse Width during Data Latch tlw are se es ee MS 


* tp r defines the time at which the output acheives the open circuit condition and data is no longer driven. 
** topwy is defined as mentioned in flowchart. 


@ SWITCHING CHARACTERISTICS 
e Test Condition Input Pulse Levels: 0.45V to 2.4V 


Input Rise and Fall Time: S 20ns 
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V 
Outputs; 0.8V and 2.0V 


Page Data Latch vie bbe Program Program Verify 


Ar~ Ar ennEnE Sant SEES 


meX XX e Foo 
ds oat a 


Vere i 
CTT Ps 








Ao, Ai 





Data qi 





ELu 
s ERASE 


Erasure of HN27C101G 1s performed by exposure to ultraviolet light of 2537 A and all the 
output data are changed to ‘'1’' after this erasure procedure. The minimum integrated dose 
(1.e. UV intensity x exposure time) for erasure is 15W. sec/cm? 
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HN27C301G Series Preliminary 


131072-word X 8-bit CMOS U.V. Erasable and Programmable ROM 


= FEATURES 
@ Single Power Supply ................... +5V +5% 
@ High Performance Program Mode and High Performance 
Page Program Mode...... Program Voltage: +12.5V DC 
eee eee High Performance Programming Available 
@ SACs. oe oe eh eH See. No Clocks Required 
@ Inputs and Outputs TTL Compatible During Both Read and 
Program Modes 
@ Access Time .......... 200ns max. (HN27C301G-20) 
250ns max. (HN27C301G-25) 
@ Low power Dissipation .. 50mW/MHz typ. (Active Mode) 
5uW typ. (Standby Mode) 
@ Pin Compatible with IMbit MASK ROM (28pin type) 
@ Device identifier Mode..... Maker Code and Device code 


= BLOCK DIAGRAM 
1024 x 1024 


MEMORY 
MATRIX 


X-DECODER 


b> 


Py eee caine 
ik ~ 4 
p—f 4S") 4 
aa ae hee. 
ae eee 2 


Ae= Ay . Ais An 





Be : HIGH ieee? 


INVERTER 
= MODE SELECTION (Top View) 

Mode (22) (2) (31) (1) (32,30)* | (13 ~15, 17~21) 

ae Vin VIH Vee nek 

Output Diabie | Van Vec High Z 

Standby High Z 

Program Vin Vin Vin Vpp Voc Din 

Program Verify Vin Vin Ving x Vpp Voc Dout 

Page Data Latch Din —=CNte) 

Page Program Voc | High? The specifications of 

Vin Vin Vin : this device are subject 

Program Inhibit VIL ViH VIH x Vpp Voc High Z hea acca 
Please contact your 
nearest Hitachi’s 

identifier VIL VIL Vin Voc eae Sales Dept. regarding 


Note) X: Don’t care specifications. 
* 30 pin should be 

connected to 32 pin. 

VH: 12.0V+0.5V 


© HITACHI 
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® ABSOLUTE MAXIMUM RATINGS 
Item 
All Input and Output Voltages* 
V pp Voltage* 
Voc Voltage* 
Voltage on Pin 26 (A9)* 
Operating Temperature Range 
Storage Temperature Range 
Storage Temperature Range Under Bias 
* with respect to GND 
@ READ OPERATION 


HN27C301G Series 


VID 
T 


—1.0** to +7.0 V 
—0.6 to +13.0 Vv 
—0.6 to +7.0 V 


—0.6~+13.5 Vv 


** Pulse Width: 50ns, DC: Vz; min = —0.6V 


@ DC CHARACTERISTICS (7, = 0 to +70°C, Vec=5V £5%, Vpp=Vcc) 


Toc3 
Input Low Voltage 


f=1MHz, Ioye=0MA 
—1.0* 


mane Cae 

Input Leakage Current Ihr Vin=5.25V ae Al ee 
Output Leakage Current iv Vout75.25V/0.45V SS se 
V pp Current I pp V pp=5.5V 
Voc Current Be V1H 

CE=Vcc 10.3V 

CE=Vyz,loyut=0MmA 
Voc Current fESMHz, Jo4,2=0MA 

| lees | 

Lee. 


VIL 
Input High Voltage 
VoL 
Output High Voltage Vou 
* Pulse Width: 50ns, DC: Vzz min=—0.3V 


Output Low Voltage 


Vin** 


Io,=2.1mA 
ToH= —400uA 


** Mode may be unfixed: V7y=VCC+1~11.5V 


N N 

> N 
tod 
i] 


@ AC CHARACTERISTICS (7, =0 to +70°C, Vec=5V +5%, Vpp=Vcc) 


Parameter 


Address to Output Delay 
CE to Output Delay 

OE to Output Delay 

OE High to Output Float 
Address to Output Hold 


tACC 


{CE 
lOE 
tor 


Symbol 


2) 

fe] 
— 
é 


HN27C301G-20 HN27C301G-25 
Test Conditions 


[min 
[CE=OE=M, | - | 
Ese (eae ee 
a a 
ae 
| oT 


Nw 
oi) 
oO 


200 
200 
70 
50 


QD 

tr 
_ 
be 


CE = Vy, 


CE = OF = V7, 


Note) fpr defines the time at which the Output achieves the open circuit condition and Data is no longer driven. 


@ SWITCHING CHARACTERISTICS 
Input Pulse Levels: 
Input Rise and Fall Time: 


e Test Condition 


Output Load: 


0.45V to 2.4V 
S 20ns 
1 TTL Gate + 100pF 


Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V 


Outputs; 0.8V and 2.0V 
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Value Unit 


Unit 


<|<| <i] < 


Unit 


ns 
ns 
ns 
ns 


ns 
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HN27C301G Series 


Address f 


CE 
- Standby Active Mode Standby Mode 


Mode 
OE 
ton te 
ton 


Data Out ee4 Data Out Valid ppp 


@ CAPACITANCE (7, =25°C, f=1MHz) 


Parameter 










Input Capacitance 
Output Capacitance 


@ DEVICE IDENTIFIER MODE 


The Identifier Mode allows the reading out of binary codes, that identify manufacturer and type of device, 
from outputs of EPROM. By this mode, the device will be automatically matched its own corresponding 
programming algorithm, using programming equipment. 


© HN27C301 IDENTIFIER CODES 


aoe | A0 07 06 05 04 03 
Identifier (12) | (21) | (20) | a9 | (8) | «7) 


Manufacturer Code 
Device Code 


Notes: 1. A,=12.0V+0.5V 
2. Ay~Ag, Ayo ~Ayo, CE, OE=Vzz_, PGM=V7zy 





@ HIGH PERFORMANCE PROGRAMMING 

This device can be applied the High Performance Pro- 
gramming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time 
without any voltage stress to the device nor deteriora- 
tion in reliability of programmed data. 







Address + 1--Address 






SET READ MODE 
Voc =570V +0 25V, Ver = Vic 


READ 
All Address 


High Performance Programming Flowchart 
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HN27C301G Series 


® DC PROGRAMMING CHARACTERISTICS (7, =25°C £5°C, Vec=6V £0.25V, Vpp=12.5V £0.3V) 


y 


Input Leakage Current | urine 6.2swioasy) = - | - | 2 


Output Low Voltage during Verify | Vor |lop=2imA | - | - | 045 | V 
Output High Voltage during Verify poe tone 
Vcc Current (Active) Hee mA 


Notes)1. Vcc must be applied before V pp and ae after V pp. 
2. Vpp must not exceed 13V including overshoot. 
3. Aninfluence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 
4. Do not alter Vpp either Vz; to 12.5V or 12.5V to Vz; when CE = Low. 


@ AC PROGRAMMING CHARACTERISTICS 
(Tz=25°C £5°C, Voc=6V £0.25V, Vpp=12.5V +0.3V) 


Address Hold Time taH Pia a ae ee ee us 
Data Hold Time Oe 
PGM Pulse Width during Initial Programming | tpwo Of tsti<‘<i«~‘ié‘:CS ST | OS ms 
PGM Pulse Width during Overpragramming | topwe* | si«dT:=is8S |S 78.75 ms 


* {pr defines the time at which the output acheives the open circuit condition and data is no longer driven. 
** topy is defined as mentioned in flowchart. 
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HN27C301G Series 


® SWITCHING CHARACTERISTICS 


Input Pulse Levels: 0.45V to 2.4V 
input Rise and Fall Time: S 20ns 
Reference Levels for Measurement Inputs; 0.8V and 2.0V 
Timing: Outputs; 0.8V and 2.0V 
Program Program Verify 





Data fe ene Data In Stable Data Co Ge Valid 


Vpp 
Vpp 
Vcc tVPS 


Vec+1 hel 
Vee Vcc tvcs 
CE i 


ee ee i tor 
OE 
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HN27C301G Series 


@ HIGH PERFORMANCE PAGE PROGRAMMING 


This device can be applied the High Performance Programming algorithm shown in following flowchart. 
This algorithm allows to obtain faster programming time without any voltage stress to the device nor 
deterioration in reliability of programmed data. 


SET PAGE PROGRAM LATCH MODE 
Ver =12.5V+0.3V. Vic =6.0V +0.25V 


Address =0 


[n= 0 | 

















SET PAGE PROG./VERIFY MODE 
Ver =12.5V +0.3V, Vic =6.0V+0.25V 









Program tru=lms+5% 





Address + 1—Address 


NO LAST 
Address? 


SET READ MODE 
Vec =5.0V+0.25V, Ver = Vee 






READ 
All Addres 
GO 


CEND 


High Performance Page Programming Flowchart 
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HN27C301G Series 


@ DC PROGRAMMING CHARACTERISTICS (7,=25°C £5°C, Voc=6V £0.25V, Vppe12.5V +0 3V) 


Output Low Voltage during Verify | Vor |for=2imaA | - | - | 045 | 
Output High Valtage during Verify Vou Ton=—400uA [| 24 | - | - | 


Notes)1. V¢ec must be applied before Vpp and removed after V pp. 
2. Vpp must not exceed 13V including overshoot. 


3. An influence may be had upon device reliability if the device is installed or removed while Vpp=12.5V. 


4. Do not alter Vpp either V7, to 12.5V or 12.5V to Vz, when CE=Low. 


@ AC PROGRAMMING CHARACTERISTICS (High Performance Page Programming) 


(Tq=25°C +5°C, Voc=6V £0.25V, Vpp=12.5V +0.3V) 


Parameter [-Symtot_[ Test Conditions [ min [op [ max 
Address Setup Time tas anne 2 ee ee 

| iam | id? | 
OE to Output Float Delay | tore | sf sf | 130 
PGM Pulse Width during Initial Programming | tpw | = | 0.95 | 1.0 | 1.05 | 
PGM Pulse Width during Over programming | topwee | ssi‘(L=«isBS Ee 78.75 
Data Valid from OE tor aa ee ee 150 
OE Pulse Width during Data Latch tlw ie ie ee See i ee 


* t pr defines the time at which the output acheives the open circuit condition and data is no longer driven. 
** topwy is defined as mentioned in flowchart. 
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Unit 
BA 
V 


3 3 
51 </<15 14 


Unit 
MS 
Ms 
Ms 
jas 
Ms 
MS 


ns 


ns 
MS 
us 
MS 
Ms 





HN27C301G Series 
® SWITCHING CHARACTERISTICS 


e Test Condition Input Pulse Levels: 0.45V to 2.4V 
Input Rise and Fall Time: < 20ns 
Reference Levels for Measuring Timing: Inputs; 0.8V and 2.0V 
Outputs; 0.8V and 2.0V 


Page Data Latch Page Program Program Verify 





Dae — fe XO 
ie ot 


Voc rat 
tics i 
CE 
ie ae + 4H 
FGM -—— 
OE 5 


» ERASE 


Erasure of HN27C301G is performed by exposure to ultraviolet light of 2537 A and all the 
output data are changed to ‘'1’’ after this erasure procedure. The minimum integrated dose 
(i.e. UV intensity x exposure time) for erasure is 15W. sec/cm? 
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HNSSOG4P Series 


8192-word x 8-bit Electrically Erasable and Programmable ROM. 

























# FEATURES 
@ Single 5V Supply = 
e Address, Data, CE, OE Latches 
@ Byte Erase / Byte Write Time........ 10 ms typ. 
@ Chip Erase Time................ 20 ms typ. 
@ Fast Access Time............-.22. 250 ns max. / 300 ns 
max. 
@ Low Power Dissipation............ 300 mW typ. 
(Active) 
ee are 125 mW typ. (DP-28) 
(Standby) 
r MEN 
@® Comforms to JEDEC Byte-Wide Standard ee eee . 
@ Reliable N-channel MNOS Technology 
@ 10000 Erase/Write Cycles 
# BLOCK DIAGRAM 
V,, 0 Generator , ree eT: 
OE o 1/O Buffer 
and 
WE ontrol Logic re 
Al2 : 
: eae JL om | 
A8 re 
Address 
Buffer 
and 
A7 Latch Memory 
Array 
\ (256 x 256) 
AO 
(Top View) 
= MODE SELECTION 
AO ~ A12 Address Input 
CE (20) OE (22) WE ( 27)) 1/0 (11~13, 15~19) 
MODE 1/00 ~ 1/07 Data in / Data out 
Read | Vin | Va | Vin Dout OE Output Enable 
Standby iz ee High Z CE Chip Enable 
Byte Erase | Vn | Vin | Vin | Din = Viwz WE Write Enable 
Byte Write _caae Vec Power (+5V) 
Deselect ak aes High Z NC No connect 
X: Vyzy or Viz 


550 
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HN58064P Series 





® ABSOLUTE MAXIMUM RATINGS 


Supply Voltage* -0.6 to +7.0 V 
Input Voltage* | Vin | -0.6 to +7.0 V 


Operating 
Tempore Rang 
Storage 


* With Respect to Vgg 


# RECOMMENDED DC OPERATING CONDITIONS 


Supply Voltage 


Input Voltage 


Operating 
Temperature 





Parameter Test Condition typ ax Unit 
Input Leakage Current o Vcc = 5.5V, Vin = 5.5V BA 


re 
Vcc Current (Standby) CE = 7a a 25 
a 


Vcc Current (Active) CE= Viz 
Input High Voltage vi ase Ss: 


Vcctl 


ro 
3 
> 





@ AC TEST CONDITIONS 


Input Pulse Levels: 0.4V to 2.4V 
Input Rise and Fall Time: S$ 20ns 
Output Load: 1TTL Gate + 100pF 


Reference Level for Measuring Timing: 0.8V and 2.0V 
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HN58064P Series 


=» AC CHARACTERISTICS (7, = 0 ~ +70°C, Vcc = 5V t 10%) 
@ READ OPERATION 


Sate meee ee HN58064P-25 HINS8064P-30 | 
arameter ymbdo es onaition nl 
max. m 


min | min. | max. 
Address to Output Delay CE = OE = Vz, WE = Vint Pee es 2g0' hve ll B00 | ns 
OE to Output Delay CE = V7z, WE = Vin a ee aoe ee ns 
_ Address to Output Hold CE = OE = Vy, WE = Vi ee a ee eae ns 
OE High to Output Float tor | CE=Vyz, WE=Viy | o | 90 | o | 130 | ns 
@ WAVE FORM ............sccceees READ CYCLE 


es 


b 
tou 
= eee 


High 


Wt 


SS 
oy 


Sy Data Out Valid } 
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HNS8064P Series 


@ BYTE ERASE AND BYTE WRITE OPERATION 


Address Setup Time 
Address Hold Time 
CE Setup Time 

CE Hold Time 

OE Setup Time toES 
OE Hold Time 
WE Pulse Width 
WE High Time 
Data Setup Time 
Data Hold Time tp 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ms 
ns 


ns 


ns 


@ WAVE FORM .............cccssccsssscreee ERASE AND WRITE CYCLE 


Address se Reece ceee 5 


SD 
' 7 MILLLLL 


tWEH 


i 7 
tps {DH 
(Note 2) 
Data in 


Note 1) CE or OE should be “1” and in Standby Mode or Deselect Mode before Write/Erase operation. 
Note 2) I/O, to I/O, must be “1” in Byte Erase. 
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HN58064P Series 





@ CHIP ERASE OPERATION | 


WEP wiath | tware| ——+| 1s | | 8 | m 
@ WAVE FORM .............. scciedkistaseswes CHIP ERASE | 


(Note 3) 


e\\ tig), 


a 


tps tu 
(Note 4) 


Data Data in Stable 


Note 3) CE or OE should be “1” and in Standby Mode or Deselect Mode before Chip Erase operation. 
Note 4) I/O, to1/O, must be ‘‘1” in Chip Erase operation. 


Note 5) Don’t Care about Address. 
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@ CHIP ERASE OPERATION II 


CE Hold Time tCEH 
OE Setup Time tOES 

OE Hold Time OH 
WE Setup Time 
WE Pulse Width 


- 
“< 
Ss 


wr 


WE High Time a 
Data Setup Time 
Data Hold Time 

@ WAVE FORM ......... CHIP ERASE II 


=z \Ws LIL L. 
toes torn 


(WEH 


ears | See ead SS 


tps tou 
(Note 6) 


Data in Stable 
Data 


Note 6) I/O 0~ 7 must be “1” in Chip Erase Operation. 
Note 7) Don’t Care about Address. 
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HN58064P Series 


Unit 
ns 
ns 
ns 
ns 
ms 
ns 
ns 


ns 
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i 
i 
| 
1 
1 
1 
1 
i 
| 
| 
4 
| 
1 
! 
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HNSS8SCG6G5P Series Preliminary 


8192-word x 8-bit Electrically Erasable and Programmable CMOS ROM 


@ FEATURES 
® Single 5V Supply 
® On Chip Latches; Address, Data, CE, OE, WE 
@ Automatic Byte Write ..... 10ms typ. 
@ Automatic Page Write 
(32byte) ........ 10ms typ. 
@ Fast Access Time ........ 200/250/300ns max. 
@ Low Power Dissipation . .. 20mW/MHz typ. (Active) 


... 5uW typ. (Standby) 













@ Data Polling and Ready/Busy 
@ Data Protection Circuity on Power On/Power Off 
@ Conforms to JEDEC Byte-Wide Standard 
@ Reliable CMOS with MNOS Cell Technology 
@ 10000 Erase/Write Cycles and 10 year Data Retention 
RDY/Busy Vcc 
Al2 WE 
A7 NC 
A6 A8 
= BLOCK DIAGRAM AS Ag 
ia A4 All 
ae. ete . = 
A2 Al0 
OE O Yo Eater Al CE 
; ; an 
Control Logic and Input Latch A0 V07 
| Timing 1/00 1/06 
Av 7 | 1/01 1/05 
; es | Decoder [7 Y Gating [/02 1/04 
Vss 1/03 


A4 


Address | 
A5 sas (Top View) 
Latch }—> ae 
Bas. oe A, to A,, | Address Input 
0 1/01 ~1/07 | Data in/Data out 
Al2 OE Output Enable 





CE Chip Enable 
WE Write Enable 


Data Latch Vec Power (+5V) 
Vss GND 


NC No connect 


Note) The specifications of this device are subject to change without notice. 
Please contact your nearest Hitachi's Sales Dept. regarding specifications. 
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= MODE SELECTION 


MODE =| & 


Read 
Standby 
Write 
Deselect 
Write Inhibit 
Write Inhibit 
Data Polling 


= ABSOLUTE MAXIMUM RATINGS 


Item 
Supply Voltage * 
Input Voltage* 


Operating Temperature Range 
Storage Temperature Range 


* With Respect to Vgg 
** Pulse Width = 5Ons : 


= RECOMMENDED DC OPERATING CONDITIONS 


Item 
Supply Voltage 


Input Voltage 


Operating Temperature 


HNS58CE65P Series 


(20) (22) On) (11 — 13,15 — 19) 
7" ea a a ke | ROO 
Vi Vi Din 
Vin | Vin | Vn [High [=i 
Se E  / : 
x in Big 2 : 
| Yu | Vin [Vou | Pata Out 107 
Uni 
[Vee | 0604704 _Y 
a 
Re  . O 
c 

~3.0V 

[Senet [win [we [mans Tt 

Oi 7 ee a ee 

7 | -03[ = | 08 PV 

vm [22 | - | Yeo! | V 

ge A ee de 


= DC AND OPERATING CHARACTERISTICS (7, =0 to +70°C, es 


Parameter 


Input Leakage Current 


Output Leakage Current 


Voc Current (Standby) 


Vcc Current (Active) 


Input Low Voltage 
Input High Voltage 
Output Low Voltage 
Output High Voltage 
*Pulse Width: S5Ons, 


= CAPACITANCE (7, 


Parameter 












Input Capacitance 


Output Capacitance 
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Symbol Test Condition 


Vin = 5. SV 
Vout = a6 5/0.4V 
CE=OE=Vjz7 Jo yt= OMA, f=] MHz 


250ns cycle 
300ns cycle 


IoL= 2.1mA 


lon = —400uA 


3 


Icc1 






Ioc2 
ee Laut =QOmA 


V, 


a 


| 
NS 
tw Oo 

* 


H 


DC: Vz, min = -0.3V 


=25°C, f=1MHz) 
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HN58C65P Series 


@ AC CHARACTERISTICS (7,=0 to +70°C, Vec=5V+ 10%) 
®@ AC Test Conditions 


Input Pulse Levels: 0.40V to 2.4V 
Input Rise and Fall Time: < 20ns 
Output Load: 1TTL Gate + 100pF 


Reference Levels for Measuring Timing Inputs Outputs: 0.8V and 2.2V 


e Read Operation 


afd HNS8C65P-20 HN58C65P-25 HN58C65P-30 
Parameter Symbol Test Condition Unit 


Address to Mee CE=OE= Vit 200 250 300 ns 
Output Delay WE=V iy 
CE to bee OE=Viz 200 250 300 ns 
Output Delay E=Vin 


— ay 
ani tor CETV in 10 70 10 100 10 150 ns 
Output Delay E=V 747 


Address to E=OE=V77 
‘OH woe ns 
Output Hold E=Vipy 
OE High to CE=V 
° 'DF — a4 130 ns 
Output Float E=Vipz 
Address xX 


tOH 


* mat 
High = 


Nhhy | NA 
7 fae SD 
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HN58C65P Series 


= Byte Erase and Byte Write Operation Oe Controlled Write Cycle) 


CE to Write Setup Time tos a ns 
Write Pusle Width twp 200 Ps ns 
Address Hold Time taH 150 Po = f= ns 
Data Setup Time tps 100 ae ae ns 
OE to Write Setup Time | tors | 90 | - | = | ns 
Data Latch Time toy 100 ae re ae ns 
Time to Device Busy tps 120 eae ns 


« RY im 


tBL 


tAS * 
=ts 
WE 


toES 


Sy” NA 






RDY/Busy 
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HNS8C65P Series 


= Byte Erase and Byte Write Operation (CE Controlled Write Cycle) 


Address Setup Time tas 
CE to Write Setup Time tos 


ee ee ee 
ee ee ae eee 


Data Hold Time ton 

CE Hold Time tow 

OE to Write Setup Time tors 

OE Hold Time 
Data Latch Time to. 

Time to Device Busy tps 


a» [| - [| - [= 
Co [| - | - |» 


oa ee ae 


tates SQ PRESS 


ae : NAA | 
re} 
tas 


= 
ts 


Swe 


fa 





= =i 


& OSs 


Din 


RDY/Busy 


NAA 
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® Page Erase and Page Write Operation (WE Controlled Write Cycle) 


Parameter 
Address Setup Time 
CE to Write Setup Time 
Write Pusle Width 
Address Hold Time 
Data Setup Time 
Data Hold Time 
CE Hold Time 
OE to Write Setup Time 
OE Hold Time 
Data Latch Time 
Time to Device Busy 
Write Cycle Time 
Byte Load Window 
Byte Load Cycle 


Symbol 


Q 


~ | os 
> 
a lH 


f 
NY 
i) 


DH 
(cH 


tOES 
tOEH 


IDL 


oy ~ 
a 
= 
Ww 
| 


(BLC 


Address 
A5 to Al2 


t 


< 


Pp 


200 
150 
100 


100 
120 


Ww 
sf 


=] 
a 


Ww 
fo) 
.~ 
“a 


— 
N 
3 
a” 





Address 
AO to A4 


-~ 


ce \\V A\ 


= 
tr 


Vv 


oe // 


Dy CP 


RDY/Busy 


ke 






+ 


iN 


Ko 


HN58C65P Series 


AA 


A\,A\ A\ A\ AVA 


: 
lOEH 

G 
WY 


tDH 


YY \Y 
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HNS8C65P Series 


@ Page Erase and Page Write Operation (CE Controlled Write Cycle) 


Parameter | Symbol =| min. typ. | max. Unit 
CE to Write Setup Time | tes =| iT ns 
CE Pusle Width tow gg ns 
Address Hold Time hans ee ee ee 
Data Setup Time tos 100 Poe | ns 
Data Hold Time — 20 | - | - | oo 
OE to Write Setup Time | toes | 0 | - | - | ns 
Data Latch Time tpL Ce en ee 
Byte Load Window (Br | 30 fl 100 .MS 


Address 

A5 to Al2 

Address / k 
AO to A4 


LBLC 


a * 

ML K\ RA, A\ AV A\ ASIN 
= iz - : 
IW I'v Vv Vv WW 


DH 


Ds Cha OF 1) OP a GP, 


tDB 


RDY/Busy 
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HN58C65P Series 


@ Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of data to be written into the EEPROM in a single write cycle. 
Following the initial byte cycle, an additional 1 to 31 bytes can be written in the same manner as the first 
byte was written. Each additional byte load cycle must be started within 30ys of the preceding rising edge 
of the WE. 


®@ Data Polling 
Data polling allows comparison operation to determine the status of the EEPROM. During a write cycle, an 


attempted read of the last byte written in the EEPROM results in the complement data of that byte at I/O7. 


@ Ready/Busy Signal 

RDY/Busy signal also allows to determine the status of the EEPROM, RDY/Busy signal has high impedance 
except in a write cycle and is lowered to Vg, after the first write signal. At the end of a write cycle, RDY/ 
Busy signal changes its state to high impedance. 


@ Write Protection 
There are four features that protect the data from an inadvertent write. 
1) Noise Protection : A write cycle will not be initiated with a WE pulse of less than 20ns. 


2) Voc Sense : When the Vcc is approximately 3.0 volt, Write and Erase functions are not initiated. 

3) Write Inhibit : Holding OE low, WE high, or CE high, inhibits a write cycle during power-on and 
power-off. 

4) Write Inhibit : Holding OE low, WE low and CE low, inhibits a write cycle during power-on and 
power-off. 


@ WE Pins Operation _ 
During a write cycle, addresses are latched on the falling edge of WE: data are latched on the rising edge of 
WE. 
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ECL RAM ‘0K 





“OLRAM 100K 
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HM10414, HM10414-1 


256-word < 1-bit Fully Decoded Random Access Memory 


The HM10414 is ECL 10K compatible, 256-word x 1-bit, read write, 
random access memory developed for high speed systems such as 
scratch pad and control/buffer storages. 
The fabrication process uses the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 
The HM10414 is encapsulated in cerdip-16pin package, compatible 
with Fairchild’s F 10414. 
@ Fully compatible with 10K ECL level 
@ Address access time: HM10414: 10ns (max.) 

HM10414-1: 8ns (max.) 
@ Write pulse width: 6ns (min.) 
@ Three chip select pins 


@ Output obtainable by wired-OR (open emitter) (DG-16) 


MPIN ARRANGEMENT 


WM TRUTH TABLE 


Input 
am = Mode 
[wee 
aniaein Not Selected 


x Don't care 
* Read out non inverted 





MBLOCK DIAGRAM 


(Top View) 





M ABSOLUTE MAXIMUM RATINGS 


+0.5 to -7.0 V 


Supply Voltage 


566 


Input Voltage V 
Output Current ee ee mA 
Storage Temperature ‘C 
Storage Temperature *C 


* Under Bias 
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HM10414, HM10414-1 


MM ELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vezs= —5.2V, R_=50N to —2.0V, Ta~0 to +75°C, air flow exceeding 2m/sec) 


Item 


Output Voltage 


Output Threshold Voltage 


Input Voltage 


Input Current 


Supply Current 


@AC CHARACTERISTICS 


Symbol 


Test Condition 


min (B) typ 


— 1000 — 840 






0°C 
+ 75°C 
+ 25°C 
C 
0°C 


— 720 
— 1870 
Vor 


Von — 980 


Viv= Vine or Vita 


— 1645 
— 1630 


= = 
Pe 





— 840 
Guaranteed Input Voltage 


High for All Inputs 


SS 


+25C 


0 to +75°C 


H 
— 720 


7 — 1870 
Guaranteed Input Voltage — 1475 
Low for All Inputs 


— 
~ 
=x 


IN™= Vina 


— 
~ 
So 


Viv= Vite 
Other 


All Input and Output Open, 
Test Pin 8 


= 

c 
-QD 
Nn 


F 


ei 


(Vee= —5.2V+5%, Ta=0 to +75 °C, air flow exceeding 2m/sec, see test circuit and waveforms) 


1. READ MODE 


Item 


Chip Select Access Time 
Chip Select Recovery Time 


Address Access Time 


2. WRITE MODE 
Item 


Write Pulse Width 
Data Setup Time 

Data Hold Time 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


3. RISE/FALL TIME 


HM 10414 


Symbol Test Condition 


tack 
tres 


taa 


- 
“< 
A 


Symbol Test Condition 


twscs 


twucs 
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Unit 


mV 


mV 


mV 


HA 


mA 


Unit 


] 
wn 


] 
n 


rm] 
an 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 





| typ | 
Output Fall Time Pi ee ier 
4. CAPACITANCE 
Input Capacitance ze a ae pF 








HM10414, HM10414-1 


\ 


MTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITIONS 2. INPUT PULSE 
GND 


-0.9V 
80% 


20% 
—1.7V 
Ct 
il t, =ty,=2.0ns typ 


Cr=30pF (includes jig and stray capacitance) 






~2.0V 


= Ri =50Q 


Address x 50% 












Set 
Dout 50% 
4. WRITE MODE : 
rs 50% One aaa aaa ee ee ee Ee 
I 
Din 50% 
= 50% 
WE twou—— twwe 
fy 4p CwHes 
iis iia 50% ’ 
Dout mats oa SSeS SS ee 50% 
L, Ws tur 
SUPPLY CURRENT SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 


aM) 





1&) 
« 
& 
as r 
£ s 
Ss 140 = 
~ = 
A 
3 
j : 
~ 120 = 
> 
Si 
100 
& 
20 0 20 40 60 80 100 ~§.72 -5.20 — 468 
Ambient Temperature Ta \'C) Supply Voltage Vee (V) 
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Chip Select Access Time tacy (ns: Address Access Time taa (ns) 


Write Pulse Width tw (ns) 





HM10414, HM10414-1 


ADDRESS ACCESS TIME ADDRESS ACCESS TIME 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 











g 
ie 
2 
3 
Ambient Temperature Ta (°C) Supply Voltage Vee iV) 
CHIP SELECT ACCESS TIME CHIP SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 
eg 
te 
-20 0 20 40 60 80 100 
Ambient Temperature [a (°C) Supply Voltage ber Vy 
WRITE PULSE WIDTH WRITE PULSE WIDTH 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 
= 
Fa 
= 
- 20 0 20 40 60 80 100 
Ambient Temperature [a (C) Supply Voltage Ver (\» 
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HM10422 


256-word X 4-bit Fully Decoded Random Access Memory 
The HM10422 is ECL 10K compatible, 256-word x 4-bit, read write, 
random access memory developed for high speed systems such as 
scratch pads and control buffer storages. 

Four active Low Block Select lines are provided to select each block 
independently. 

The fabrication process is the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM10422 is encapsulated in cerdip-24 pin package, compatible 
with Fairchild’s F10422. 


M@ FEATURES 

256-word x 4 bit organization. 

Fully compatible with 10K ECL level 
Address access time: 10ns (max) M@PIN ARRANGEMENT 
Write pulse width: 6ns (min) 

Power dissipation: 0.8mW/bit 

Output obtainable by wired-OR (open emitter) 


(DG-24A) 





MTRUTH TABLE 


aout 
ite Mode 


ee 
Not Selected 


See sig 





Notes) < ° Irrelevant 
* > Read out noninvert 


MBLOCK DIAGRAM 





As A 


On 


(Top View) 


Y-Decoder/Driver 


Memory Cell Array 
256 Words X4 Bits 


w 
© 
= 
he 
Qa 
~ 
. 
3 
v 
e 
Qo 

’ 
=< 


Block 2 Block 3 Block 4 
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HM10422 


MABSOLUTE MAXIMUM RATINGS 


Item Rating Unit 
Input_Voltage v 
Output Current —30 mA 
Storage Temperature —65 to +150 *C 
Storage Temperature °C 


* Under Bias 
MELECTRICAL CHARACTERISTICS 

(Vee=—5.2V, Ri=500 to —2.0V, Ta=0 to +75C, air flow exceeding 2m/sec) 
@®DC CHARACTERISTICS 





Item [Symbol | Test Condition ____—_—~(|_min(B) | typ | maxi) | Unit 
oC ie ee ee 
Vow ¥o5c | 960 | — | —e10 
[asc | —1830 | — | —t625 | 
[oe | 1020 — | 
Output Threshold Voltage Vin= Vine or Vira ee mV 
et ee a 
see arate [+7 | —1008 [| — | —720 | 
Input Voltage mV 
We asc | —1850 | — | —105 | 
[tw |[Va-Van ssid Oto tec | OC d|OCU «LSC 
IL in™ Vice 
Other ao ee 
‘ Test Pin 12 [Te-sc | —|-w | —| 


@AC CHARACTERISTICS 


1. READ MODE 
Block Select Access Time | taps a ee Te ee ee ee ns 
Block Select Recovery Time | tees ee ee ee ee ns 
anne ae a aed ee 

2. WRITE MODE 
Item [Symbol | Test Condition —|_—smin_—s|__—styp_—| max | Unit 
Write Pulse Width Ewe ene oe ae ee 
Date. Setup Tine eet ae el eC a Ieee 
Dats Hold Tine ea 
Address Setyp Tine | ten | tenes SiS 
Address Hold Tine | tees foes oe eC ve 
Block Select Setup Time | teres | Seed ane eee ee 
Block Select Hold Time | twves Serie se Canna Dt RT 
Write Disable Time | ts Le ee oe 
Write Recovery Time | ts ee ae ee a 
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HM10422 


3. RISE/FALL TIME 











Output Rise Time 
Output Fall Time 










4. CAPACITANCE 





= 


Input Capacitance 










Output Capacitance 





MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 


Test Crrcurt 
Vec(GND) 


-17V 


te=ty—2.0ns typ 





ne Ri =50Q 
Cr =30pF(includes 





probe and jig 
capacitance) 
3. READ MODE 
BS 50% 
Address 
RBS 
| taps poe} 
i 80% 
Dout | 50% 
| | 20% Dout 
ly, ty 
be aa 


4. WRITE MODE 
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Supply Current Ize (mA) 


Address Access Time taa (ns) 


Block Select Access Time tass (ns) 











HM10422 


SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 











< 
= 
z 
3 
Ee 
” 
80 
— 20 0 20 40 60 80 100 -5 72 -5 20 -468 
Ambient Temperature Ta (‘C) Supply Voltage Ver (V) 
ADDRESS ACCESS TIME vs. ADDRESS ACCESS TIME vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 
z 
te 
z 
3 
5 20V 
-572 — §.20 -468 
Ambient Temperature Ta (°C) Supply Voltage Vee (V) 
BLOCK SELECT ACCESS TIME BLOCK SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 
g 
& 
2 
E 
ra) 
-5$ 72 —5 20 -~468 
Ambient Temperature Ta (°C) Supply Voltage Vee (V) 
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HM10422 


WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE 


Write Pulse Width (ns) 


> 


—20 0 20 40 60 


Ambient Temperature Ta (‘C) 








WRITE PULSE WIDTH vs. 
SUPPLY VOLTAGE 


Write Pulse Width tw( ns) 





Supply Voltage Vee (V) 
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HM 10422-7 


256-word x 4-bit Fully Decoded Random Access Memory 
The HM10422 is ECL 10K compatible, 256-word x 4-bit, read write, 
random access memory developed for high speed systems such as 
scratch pads and control buffer storages. 

Four active Low Block Select lines are provided to select each block 
independently. 

The fabrication process is the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM10422 is encapsulated in cerdip-24 pin package, compatible 

with Fairchild’s F10422. 


FEATURES 

256-word x 4 bit organization 

Fully compatible with 10K ECL level 
Address access time: 7ns (max) 

Write pulse width: 4ns (min) MPIN ARRANGEMENT 
Power dissipation: 1.0 mW/bit 

Output obtainable by wired-OR (open emitter) 


(DG-24A) 





MTRUTH TABLE 


Input | 
Mode 


Not Selected 


oo 
ey oe 
[ie 





Notes) X : Irrelevant 
* . Read out noninvert 


MBLOCK DIAGRAM 





(Top View) 


Y-Decoder/Driver 





Ae © 


Memory Cell Array 
256 Words x4 Bits 





Ai © 





h 
e 
2 
& 
(=) 
~ 
. 
¥ 
3 
Vv 
e 
a 
’ 
< 


A; O 


A, © 





Block 3 Block 4 





Block 2 


WEC R/W Corcust | R/W Circust | R/W Circust 





ease PSS 238 Bs 
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HM10422-7 


M ABSOLUTE MAXIMUM RATINGS 


Item 
Supply Voltage 
Input Voltage 
Output Current 
Storage Temperature 
Storage Temperature 
* Under Bias 


Symbol Rating Unit 


F0.5 to ~7.0 
+05 to Ver 


Bl<j< 


es ee 
“ee F80 
Tote (Bias) * — 55 to +125 


ala 


MELECTRICAL CHARACTERISTICS 
(Vee=—5.2V, Ri=50N to —2.0V, Ta~0 to +75°C, air flow exceeding 2m/sec) 


@DC CHARACTERISTICS 


Item 


Output Voltage 


Output Threshold Voltage 


Input Voltage 


Input Current 


Supply Current 


@AC CHARACTERISTICS 


1. READ MODE 


Item 
Block Select Access Time 
Block Select Recovery Time 


Address Access Time 


2. WRITE MODE 


Item 
Write Pulse Width 
Data Setup Time 
Data Hold Time 
Address Setup Time 
Address Hold Time 
Block Select Setup Time 
Block Select Hold Time 
Write Disable Time 


Write Recovery Time 





+75" 


Vin Vine or Vita 


Ss 
QTQ 
by tq 
~2 | G0 | o 
Taras 
e;1ro!]|o 


Voc +25°C 


+75°C 


[Symbol [Test Condition id mint |_| mn | 
vo | 1000 | — | —a0 
or Vi vc | i970 | — | 1665 
P4986 [1890 | — | 1625 | 

86 [= 1020 





Guaranteed Input Voltage 


Vin + 25°C 
High for All Inputs z 
+75C 
0c — 1870 
Guaranteed Input Voltage - | = 1870 | 
Vit +25°C | —1850 | — 1475 


Low for All Inputs 


> —) 
©) 





+75°C 


All Input and Output Open, Ta=0°C 
Test Pin 12 Ta—-75°C 
Symbol Test Condition 


1 


~_ 


IL 
Tee 


typ 


‘: 


Test Condition | min | typ | max 
pty twsa =2ns (ae eee SN IN eee 
| tes | ae ees eee 
| ten | ae ees VE eee 
a ee ee ee ee eee ee 
tena | aS ae See 
| tsas | ae eS a 
[| tenes | (cei ie ae RE ee 
| tes | ans (REI ote ies a, 
| ten | ewes Sale eee tel 
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0 


Unit 


mV 


mV 


mV 


KA 


Unit 
ns 
ns 


ns 


Unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 





HM10422-7 


3. RISE/FALL TIME 


Output Rise Time i bes 
Output Fall Time 


4. CAPACITANCE 





Input Capacitance 


Output Capacitance 


[Syatet [Tent Condition [min el 





BTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit 
Vec(GND) 


-09V ———— 






-17V | 


t-=t=2.0ns typ Y 


Ct 


L 


au Ri =502 
Cr =30pF (includes 


probe and jig 
capacitance) 


0.0luF 


3. READ MODE 


1 50%, ‘ 
| | Address 50% 
\ 1 tras ! 


| 
eo ts 


! | iY, 
i! C4 at Dout 50% 
pom beeen 
t, ty 


4. WRITE MODE 


tt yas 
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HM2110, HM2110-1 


1024-word x 1-bit Fully Decoded Random Access Memory 


The HM2110 Series item is an ECL compatible, 1024-word x 1-bit, 
read/write, random access memory developed for application to 
scratch pads, control and buffer memories, etc. which require high 


speeds. 

@ itis compatible with 10K ECL logic. 

@ Chip select access time ............. 10ns (max.) 

@ Address access time ..........e000. HM2110: 35ns (max.) 
HM2110-1: 25ns (max.) 

@ Power consumption ,.........-..06. 0.5mW/bit (typ) 


@ Output obtainable by Wired-OR (open emitter). 


MTRUTH TABLE 


Input 
Mode 


Write “1” 


a 
al Sols Coa as a 


Read 


x > irrelevant 
* | Read out noninverted 


MBLOCK DIAGRAM 






Word Drivers 





as As Ay An Ay 


M ABSOLUTE MAXMUM RATINGS 


Input Voltage V 
Output Current Pte | 80 | mA 
Storage Temperature °C 
Storage Temperature T.,(Bias)® Cc! 


* Under Bias 


@ HITACHI 


(DG - 164) 


PIN ARRANGEMENT 





Top View 
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HM2110, HM2110-1 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Viz=—5.2V, Ri=50N to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 


Item Symbol Test Condition max (A) Unit 


oe 


yp 





+25°C 
+75°C 

oc 
+25°C 
+75°C 


—720 
mV 


Output Voltage Vin= Vina or Vite 


— 1870 


d Ss 
o) 


+ 25°C 
+75°C 


—980 


Vonc 


mV 


Vin Vine or Vita 


Output Threshold Voltage 


Votc + 25°C 


Guaranteed Input Voltage 
High for All Inputs 
+75°C 


oc 





+ + 
rn ~_ 
ARQ} Al Alo 2 
ALaTO OQ OQ 


—720 
Input Voltage mV 


— 1870 


Guaranteed Input Voltage 


+ 
~ 
uw 
O 


— 1475 
Low for All Inputs 


So ° 
é = 


Vin 
Vin 
\ Tin Vin = Vina 0 to +75C 


Input Current cs . 
Tin Vin=Vire 0 to +75C 
. Other 


All Input and Output Open, | 0S Ta< 25°C 
Test Pin 8 Ta225°C 


170 BA 


Supply Current Tee 


a 
ro’ 
5 


@AC CHARACTERISTICS 
(Vic =—5.2V +5%, Ta=0 to +75°C, air flow exceeding 2m/sec, see test circuit and waveforms) 


1. READ MODE 


Chip Select Access Time tacs Bel 
Chip Select Recovery Time tres Po 


Unit 
typ 


s 
7) 


typ 
7 
7 


J 
“a 


J 
an 


Address Access Time 


2. WRITE MODE 


Item Symbol Test Condition Unit 


- 
Ne 
co 


typ 
Write Pulse Width 
Data Setup Time 
Data Hold Time 
Address Setup Time 
Address Hold Time 


ns 


ns 


ns 
Chip Select Setup Time twscs 
Chip Select Hold Time 


Write Disable Time 


| 
| 


& 
Q 


Write Recovery Time ns 
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HM2110, HM2110-1 


3. RISE/FALL TIME 


Output Rise Time 
Output Fall Time 


4. CAPACITANCE 


Input Capacitance 


Output Capacitance 








MTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITION 
GND 


HM2110 





0 OluF —2.0V 


Ri. =S0Q 
Cr =30pF(includes probe and 
sig capacitance) 





4. WRITE MODE 


cs 


Address 


2. INPUT PULSE 


~0.9V 
80% 


20% 
~1.7V 


t, =ty =2.5ns typ 


Address 50% 


View 


Dout 
= Ving 





twacs 


Ving 


tws Cwr 
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Address Access Time taa (ns) 


Supply Current Ice (mA) 





HM2110, HM2110-1 


SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
AMBIENT TEM PERATURE SUPPLY VOLTAGE 
120 





100 

80 iow 
u 
a 

60 us 
c 
¢ 
3 

40 > 
7 
a 

20 

0 

- 20 0 20 40 60 80 100 0 -1 -2 -3 -4 —-5 -6 


Ambient Temperature Ta (°C) Supply Voltage Vee (V) 


ADDRESS ACCESS TIME vs. 
AMBIENT TEM PERATURE 





Ambient Temperature 7a (‘C) 
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HM2112, HM2112-1 


1024-word x 1-bit Fully Decoded Random Access Memory 


The HM2112 is an ECL compatible, 1024-word x 1-bit, read/write, 
random access memory developed for application to scratch pads, 
control and buffer memories, etc. which require high speeds. 


M@ FEATURES 
@ (Devel: 433 6s sliie nw de sense hac G eas 10k ECL Compatible 
@ Construction .......... cece ee eee eee 1024-word by 1-bit 
@ Address Access Time ..............0. HM2112 10ns (max.) 
HM2112-1 8ns (max.) 
@ Chip Select Access Time ..............cc ce eeee 5ns (max.) 
@ Power Consumption ...............00000- 0.8mW/bit (typ) 
@ Output Obtainable by Wired-OR (open emitter) (DG~16A) 
@ Fully Pin Compatible with F 10415 
MTRUTH TABLE MPIN ARRANGEMENT 





Mode 
ve [oe 
L 


Ae | Not Selected 
Write "O° 


x Irrelevant 
* © Read out noniverted 


MBLOCK DIAGRAM 





(Top View) 





As We Ar An te 


M ABSOLUTE MAXIMUM RATINGS 


Output Current Tosi | = 30 | 
Storage Temperature 
TStorae Temperature 


®@ Under Bias 
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——— SE SEE SS M2112, AM 2ti2-1 


MELECTRICAL CHARACTERISTICS 
(Vee=—5.2V, Ri.=50N to —2.0V, Ta~=0 to +75°C, air flow exceeding 2m/sec) 


@0C CHARACTERISTICS 


Item 


Output Voltage 


Output Threshold Voltage 


Input Voltage 


Input Current 


Supply Current 


End 


Saba 
+ 25°C 
+75°C 
oc 
+25°C 
+75°C 


= 


yP 


Vin= Vina or Vira 


— 1870 


+25°C 
+75°C 


— 980 


Vouc 


Vin= Vine or Vita 


Guaranteed Input Voltage 
High for All Inputs 
G teed Input Volt 
uaranteed Input Voltage +25°C 
Low for All Inputs 
+75°C 


eee Input and Output Open, Ta =0°C 
Test Pin 8 


Vorc +25°C 


+ 75°C 





3 
| oe 
eo « 
& 

i—) 


+25'C 
+75°C 


— 1475 





pane 


70 


= = d 2 
oe) o) QO 


Ta~75°C — 200 


oad i 
° e 
é = 


@AC CHARACTERISTICS 


(Vese=—5.2V +5%, 
1. READ MODE 


Item 


Chip Select Access Time 
Chip Select Recovery Time 


Address Access Time 


2. WRITE MODE 


Item 


Write Pulse Width 
Data Setup Time 

Data Hold Time 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


Ta=0 to +75°C, air flow exceeding 2m/sec, see test circuit and waveforms) 


Symbol 


Be ace __ tenes _{_tiyenie__ 
min typ 


Co 


© HITACHI 


Symbol 


twscs 


twacs 
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Unit 


mV 


mV 


mV 


KA 


: > 


Unit 


ns 
ns 


Unit 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ns 
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HM2112, HM2112-1 


3. RISE/FALL TIME 


[Brats [Test Cdn | mw [op | os _| 
ape Rive Time eae Oa 





Output Fall Time ee ee ee 


4. CAPACITANCE 


[Satel | Tent Conds <4 em | oe 


WTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITION 2. INPUT PULSE 
GND 





-09V 


-17V 





t-=ts=2 Ons typ 


-20V 


0.01 uF 
He Ri =50Q 


Ci =30pF (includes probe and jig capacitance) 





Address 50% 


taa 


Dout 50% 





4. WRITE MODE 


cs 50% M----— — — —--—-- — --— - — +--+ eee 


Se 
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Supply Current [se im4 


Chip Select Access Time tacs (ns) 


SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


luo 


80 


20 u 20 4 bf 


Ambient Temperature [a '‘C: 


ADDRESS ACCESS TIME 
vs. AMBIENT TEMPERATURE 


-20 0 2 


Ambient Temperature Tg (°C) 


CHIP SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE 





Ambient Temperature Ta (‘C) 
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) 8 


a 


0 40 60 80 10 


HM2112, HM2112-1 


SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


Supply Current Jee (mA) 





100 
Supply Voltage Vee (V) 


ADDRESS ACCESS TIME 
vs. SUPPLY VOLTAGE 


taa (ns) 











E 
= 
2 
3 
4 
0 —572 -52 -—468 
Supply Voltage Vee 'V) 
CHIP SELECT ACCESS TIME 
vs. SUPPLY VOLTAGE 
g 
te 
2 
3 
6 
-572 ~5 20 —4 68 
Supply Voltage Vee (V) 
© HITACHI 
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HM2112, HM2112-1 


WRITE PULSE WIDTH WRITE PULSE WIDTH 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 


Write Pulse Width tw (ns) 
Write Pulse Width tw (ns) 





0 -5 72 -5.20 -—468 
Ambient Temperature Ta (°C) Supply Voltage Vee (V) 
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HM10474 


1024-word x 4-bit Fully Decoded Random Access Memory 


The HM10474 is ECL 10k compatible, 1024-words x 4-bit, read 
write, random access memory developed for high speed systems such 
as scratch pads and control/buffer storages. 

The fabrication process is the Hitachi's low Capacitance, oxide 
isolation method with double metalization. 

The HM10474 is encapsulated in cerdip-24pin package, compatible 
with Fairchild’s F 10474. 

@ FEATURES 

@ 1024-word x 4-bit organization 

@ Fully compatible with 10K ECL level 

Address access time: 25ns (max) 

Write pulse width: 25ns(min) 

Low power dissipation: O.2mW/bit 

Output obtainable by wired-OR (open emitter) 





(DG-24A) 


BPIN ARRANGEMENT 


MTRUTH TABLE 


oni sii 


cs 
H Not Selected 
L Write “0” 
L Write “1” 


Notes) X : Irrelevant 
* : Read Out Nonivert 


MBLOCK DIAGRAM 





As Az As As 


OU Saar oes 


(Top View) 






Memory Cell Array 
1024Words x 4 Bits 






ef Fr & ee 
X-Decoder/Driver 


HM ABSOLUTE MAXIMUM RATINGS (Ta=25°C ) 


Output Current a mA 
Storage Temperature °C 
Storage Temperature °C 
* Under Bias 

@ HITACHI 
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HM10474 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez =—5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 


Item 


Output Voltage 


Output Threshold Voltage 


Input Voltage 


Input Current 


Supply Current 


Vin= Vina or Virsa 


Vouc 


Vin™ Vine or Vita 


Votc 


Guaranteed Input Voltage 
Low for All Inputs 


i~} ° 
wad = 


Vin 
Vin 
Tin 


I 


IL 
Tee 





Guaranteed Input Voltage 
High for All Inputs 


Vin= Vics 


Others 
All Input and Output Open 
Test Pin 12 


max (A) 


| = 1000 | 
+25 | —960 | 
| 900 | 


—720 


+25°C 
+75°C 
0 to +75°C 


— 1475 


170 


ow 480 |S 


Ta=0°C 


| = 200 | 
Ta=75°° | | 


@AC CHARACTERISTICS (Vee =—5.2V +5%, Ta=0 to +75°C, air flow exceeding 2m/sec) 


1. READ MODE 


Item 


Chp Select Access Time 


Chip Select Recovery Time 


Address Access Time 


2. WRITE MODE 


Item 


Write Pulse Width 
Data Setup Time 

_ Data Hold Time 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 

Write Disable Time 


Write Recovery Time 





twscs 
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“< 


Nu 
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Unit 


mV 


mV 


mV 


HA 


Unit 


Unit 








HM10474 


3. RISE/FALL TIME 


| Symbol | Test Condition 
Output Rise Time pe 


4. CAPACITANCE 


Input Capacitance 
Output Capacitance 


Test Condition 





eee 
aed 
om 
<2 res ce 
Ea 
ees 





TEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 2. INPUT PULSE 








Test Circuit -09V —— —— —~ 
Vec(GND) 






-1.7V 


t.=t;~2.0ns 


Ri Ha “CL 


-2.0V Ri=50Q 
+ Vee Cr =30pF (includes 


probe and 1g 
capacitance) 


Address 


Dout 









Address 


© HITACHI 
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HM10474 


SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 





i ci 
3 = 
: S 
n 

Ambient Temperature Te (‘C) Supply Voltage Vee (V) 

ADDRESS ACCESS TIME ADDRESS ACCESS TIME 

vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 

2 E 
& & 
& “ 
§ 2 
< a 
3 3 





=5.72 —5.20 —4.68 
Ambient Temperature Ta (‘C) Supply Voltage Vee (V) 
CHIP SELECT ACCESS TIME CHIP SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE : vs. SUPPLY VOLTAGE 


Chip Select Access Time tacs (ns) 
Chip Select Access Time tacs (ns) 





Ambient Temperature To (‘C) Supply Voltage Vee (V) 
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Write Pulse Width tw (ns) 











WRITE PULSE WIDTH vs. WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


Write Pulse Width tw (ns) 


Ambient Temperature Ta (°C) Supply Voltage Ver (V) 


@ HITACHI 
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HM104'74-8,HM10474-10 


1024-word <x 4-bit Fully Decoded Random Access Memory 


The HM10474 is ECL 10k compatible, 1024-words x 4-bit, read 
write, random access memory developed for high speed systems such 
as scratch pads and control/buffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10474 is encapsulated in cerdip-24pin package, compatible 
with Fairchild’s F 10474. 
@ FEATURES 
@ 1024-word x 4-bit organization 
@ Fully compatible with 10K ECL level 
@ Address access time: HM10474-8 8ns (max) 
HM10474-10 10ns (max) 
@ Write pulse width: HM10474-8 5ns (min) 
HM10474-10 5ns (min) 
@ Low power dissipation: O.3mW/bit 
@ Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 
of Mode 


Not Selected 
Write “0” 
Write “1” 


Notes) X : Irrelevant 
# > Read Out Nonivert 


MBLOCK DIAGRAM 


As Ar As As 


Memory Cell Array 
1024Words x 4 Bits 


fee 
£ 
i 
a 
~ 
pes 
& 
3 
a 
‘ 
< 


a ane ae 





MABSOLUTE MAXIMUM RATINGS (Ta=25°C ) 


Output Current Pe mA 
Storage Temperature ge 
Storage Temperature °C 
* Under Bias 

© HITACHI 


(DG-24A) 





PIN ARRANGEMENT 





(Top View) 
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MELECTRICAL CHARACTERISTICS 


@DC CHARACTERISTICS (Vez = —5.2V, Ri=50N to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 


=n 


Item Symbol 


Output Voltage 


Vouc 
Output Threshold Voltage 


Voic 


Be i 
° ° 
é = 


Guaranteed Input Voltage 
High for All Inputs 


Input Voltage 


Guaranteed Input Voltage 
Low for All Inputs 


mg 
= 
+ 
~_ 
d act hit S S S = 
Q aq ,a io) io) ‘@) O 


Vin ™ Vina 


Input Current 


Supply Current Tee 


Vin= Vina or Vice 


Vin= Vine or Vita 





~ 

é 
Q 
MN 


All Input and Output Open, 
Test Pin 12 


Vin= Vine 


0 to +75°C 


0 to +75°C 


HM10474-8, HM10474-10 


max (A) 


+25°C 
+75°C —720 
+25°C 
+75°C 


+ 25°C 
+75°C 


—980 


+25°C 


+ 25°C 


+75°C —720 


i) 


+25°C 
+75°C 


— 1475 


—_ 
ae 
—) 


Ta=0°C 
Ta=75°C 


@AC CHARACTERISTICS (Ves =—5.2V +5%, Ta=0 to +75°C, air flow exceeding 2m/sec) 


1. READ MODE 
Chip Select Access Time 
Chip Select Recovery Time 
Address Access Time | tae 


2. WRITE MODE 


Item Symbol 


Write Pulse Width 
Data Setup Time 

Data Hold Time 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


twscs 


twics 


Write Recovery Time 


Test Condition 


Test Condition 


@ HITACHI 


HM 


ne 
o 
r-% 
~“ 
oe 
(oa) 


Od 
0 


“< 


HM10474-8 HM10474-10 


Lod 
Xe 
ao] 
<< 


- 
ao] 
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Unit 


mV 


mV 


mV 


BA 


Unit 


ns 
ns 


ns 


Unit 


ns 
ns 
ns 
ns 


ns 


ns 
ns 


ns 
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HM10474-8, HM10474-10 


3. RISE/FALL TIME 


Item Unit 


| Symbol | 
Output Rise Time a 


4. CAPACITANCE 


| min | 
ew 
ad 
Se |_____tw Gentee _}_s_ 
Lee 
eae 





Input Capacitance 

Output Capacitance 

MTEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit -09V —— —— —— — 
© Vec(GND) 









—1.7V 


i. t,™2.0ns 


Ri al Ct 


-20V Rr =50Q 
a Mee Cu=30pF (includes 


probe and jig 
capacitance) 


Address 


Dout 









Address 
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HM 10470, HM104770-1 


4096-word x 1-bit Fully Decoded Random Access Memory 
The HM10470 is ECL 10K compatible, 4096-words x 1-bit, read 
write random access memory developed for high speed systems such 
as scratch pads and control/buffer storages. 

The fabrication process is the Hitachi’s low capacitance, oxide isola- 
tion method with double metalization. 

The HM10470 is encapsulated in cerdip-18 pin package, compatible 
with Fairchild’s F10470. 





= FEATURES 

@ 4096-word x 1-bit organization 

@ Fully compatible with 10K ECL level 

@ Address access time: HM10470 = 25ns (max) Gre) 
HM10470-1 15ns (max) 

@ Write pulse width: HM10470 = 25ns (min) 
HM10470-1 15ns (min) PIN ARRANGEMENT 

@ Low power dissipation: 0.2mW/bit 


@ Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 





Input 
== Mode 
CS a 
Notes) X Irrelevant 
* . Read Out Noninvert 
MBLOCK DIAGRAM (Top View) 






64 x64 









Memory Cell 


Decoder 


Array 


X Address 


O Dout 


Sense Amp and 


Write Drivers 


M ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Supply Voltage Vee to Vcc V 
Output Current [Stesdiecaasaiey mA 
Storage Temperature *c 
Storage Temperature Cc 


* Under Bias 
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HM10470, HM10470-1 


@ ELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez = —5.2V, R.=500 to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 









“ee | ioe a 
Output Voltage Vin= Vina or Vins Se mV 
ee es 
Pa es 
ise [=o 
Output Threshold Voltage Vin= Vine or Vita eat oes aaa mV 
Guaranteed Input Voltage eS 
Input Voltage mV 
Guaranteed Input Voltage ee 
ey ee roe peg ae 
: i care eee 
* HM10470 
** HM10470-1 
@AC CHARACTERISTICS (Vez =—5.2V +5%, Ta=0 to +75C, air flow exceeding 2m/sec) 
1. READ MODE 
erg ee ee 
Item Symbol Test Condition Unit 


ns 


ns 


ns 


- 
N< 


Chip Select Access Time tacs 
Chip Select Recovery Time tres 
Address Access Time 


2. WRITE MODE 


HM 10470 HM10470-1 
Item Symbol Test Condition Unit 


Write Pulse Width 
Data Setup Time 
Data Hold Time 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time twscs 
Chip Select Hold Time twcs 
Write Disable Time 


i 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


a 


Write Recovery Time ns 
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HM10470, HM10470-1 





3. RISE/FALL TIME 


Output Rise Time 
Output Fall Time ty 










4. CAPACITANCE 
Test Condition 


Input Capacitance 
Output Capacitance 


MTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit -09V 
C) Vcc(GND) 


-17V 





te=t=20ns typ 
Rr=S0Q 
Cr=30pF (includes 
-20V probe and jig 
he VEE Capacitance) 
Address 50% 
taa 
Dout 50% 





cs 50° ee em em em we ee ee ee ee tees ae ee eee ee eee eo 


Address 5 Gi 
— 50%, 
WE 
tws , twna 
(usa twNcs 
Dout 06806 Seem SS ee eee 50% 


Lessin twa 
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HM10470, HM10470-1 


Address Access Time taa (ns) Supply Current Ize (mA) 


Chip Select Time tacs (ns) 





SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 





~20 0 20 40 60 80 100 
Ambient Temperature Ta (‘C) 


ADDRESS ACCESS TIME 
vs. AMBIENT TEMPERATURE 






1S 


Ver = —$20V 


Been 
—20 0 20 40 60 80 100 


Ambient Temperature Te (‘C) 


CHIP SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE 


feu 10470-} 


—20 0 20 40 60 80 100 
Ambient Temperature Ta (T) 


Supply Current lee (mA) 


Address Access Time taa (ns) 


Chip Select Time tacs (ns) 


© HITACHI 
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80 





SUPPLY CURRENT vs. 
SUPPLY VOLTAGE 





—5.72 -5.20 —468 
Supply Voltage Vee (V) 


ADDRESS ACCESS TIME 
vs. SUPPLY VOLTAGE 





Supply Voltage Vee (V) 


CHIP SELECT ACCESS TIME 
vs. SUPPLY VOLTAGE 





Supply Voltage Vee (V) 





SSH M10470, HM10470-1 


Write Pulse Width tw (ns) 


WRITE PULSE WIDTH vs. WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 


geaee 
pap a 


2 0 20 ry 66 3 100 ? ay =3.0 ~1.68 
Ambient Temperature Ta (‘C) 








25 


Write Pulse Width tw (ns) 
8 





Supply Voltage Vee (V) 


© HITACHI 
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HM10480,HM10480F 


16,384-words x 1-bit Fully Decoded Random Access Memory 


The HM10480 is ECL 10K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and control/buffer storages. 

The fabrication process uses the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM10480 is encapsulated in cerdip-20 pin and flat 20-pin 
package, compatible with Fairchild’s F 10480. 


HM10480 


Mi FEATURES 

@ 16,384-words x 1-bit organization \ (DG-20N) 
@ Fully compatible with 10K ECL level HM10480F 

@ Address access time: 25ns (max) 

@ Write pulse width: 25ns(min) 

@ Low power dissipation: 0.05mW/bit 

@ Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 
NS 
Mate (FG-20D) 
ae oe 


Notes) X ° Irrelevant 
* . Read Out Noninvert 





MPIN ARRANGEMENT 


MBLOCK DIAGRAM 














128 X 128 
Memory Cell 





Array 


X-Address Decoder 


Sense Amp. 
Write Drivers 





WE 

Din 
OH Oo © (Top View) 
<< << g@ << 


M ABSOLUTE MAXIMUM RATINGS ( Ta= 25°C ) 


Supply Voltage +0.5 to —7.0 V 
input Vaage v 
Output Current Tout | 80 mA 
Storage Temperature Tug 1G 
Storage Temperature °C 


* Under Bias 


© HITACHI 
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HM 10480, HM10480F 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez =—5.2V, Ri=50N to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 








Item | Symbol | a Lae Unit 
Von | tac | -960 | — | 810 | 
Output Voltage Vin=Vina or Vira Se mV 
Vou | tase | 1850 | — | —1650 | 
| tse | —1830 | — | — 1628 | 
ss 
vo = a 
Output Threshold Voltage Vin= Vine or Vita Ee mV 
Guaranteed Input Voltage Ee 
High for All Inputs 
— tet 
Guaranteed Input Voltage r+2sc | 1850 |  — | —1475 | 
Low for All Inputs 
| tase | —1630 | = — | —1450 | 
0 a Ee 
Input Current Se a ee uA 
| Others 7 ae eee 
@AC CHARACTERISTICS (Vez =—5.2V +5%, Ta=0 to +75°C, air flow exceeding 2m/sec) 
1. READ MODE 
Chip Select Access Time tacs ns 
Chip Select Recovery Time trcs ns 
Address Access Time ns 
2. WRITE MODE 


Write Pulse Width 
Data Setup Time 


ns 
ns 
Data Hold Time twilo ns 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


@© HITACHI 
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HM10480, HM10480F 


3. RISE/FALL TIME 





Output Rise Time 
Output Fall Time 


4. CAPACITANCE 


| min | max 
aa ——- 
a es 
Siete |___Ttst Git ni | max 
ee eee 
ce Eee 





Input Capacitance 
Output Capacitance 


MTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITION 


Test Circuit 
0 Vec(GND) 









Rt aa CL 


J 
—2.0V Ri=50Q 
a a Cr=30pF (includes 
probe and jig 
capacitance) 





2. INPUT PULSE 


-0.9V me me ap me me eae ene 





~1L7V 


t-=t;—2.0n8 


Address 50% 


Dout 50% 
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HM 10480-15,HM 10480F-15 


16,384-words < 1-bit Fully Decoded Random Access Memory 


The HM10480 is ECL 10K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and control/buffer storages. 

The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 

The HM10480 is encapsulated in cerdip-20 pin and flat 20-pin 
package, compatible with Fairchild’s F 10480. 


HM10480-15 


Mi FEATURES 
16,384-words x 1-bit organization (DG-20N) 
Fully compatible with 10K ECL level HM10480F-15 
Address access time: 15ns (max) 

Write pulse width: 15ns (min) 

Low power dissipation: 0.06mW/bit 

Output obtainable by wired-OR (open emitter) 


HTRUTH TABLE 


oe 
¢ [er a 
Wri 

a a = 
a a eC” 


Notes) X : Irrelevant HPIN ARRANGEMENT 


@ : Read Out Noninvert 


” 





HIBLOCK DIAGRAM 










128 X 128 
Memory Cell 





Array 


Sense Amp. 
Write Drivers 





WE 
Y-Address Decoder 
D Din 
e O QO O O (Top View) 
<2@2:2342 23 


<<«#<«t < 


Mi ABSOLUTE MAXIMUM RATINGS ( Ta= 25°C ) 


= ae eee 
Senply ohase v 
npet Vlas ; 
Output Current Tout P80 mA 
Storage Temperature Tite Cc 
Storage Temperature Cc 
* Under Boas | 
@ HITACHI 
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HM10480-15, HM10480F-15 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez =—5.2V, Ri=50N to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 











te [Srmbot [wt Coon [mint [| mex [On 
| 0 T= 807 
Output Voltage Vin= Vina or Vics eae ee mV 
+c | —1830 | — | 1625 | 
re [See [= 
Output Threshold Voltage Vin=Vine or Vita oe mV 
| tc | | = | 1605 | 
ve 
V Guaranteed Input Voltage pa toe 
High for All Inputs 
V Guaranteed Input Voltage ae eee 
= Low for All Inputs 
| +c | —1830 | — | -1450_ 
see a ar 
@AC CHARACTERISTICS (Vee =—5.2V +5%, Ta=0 to +75°C, air flow exceeding 2m/sec) 
1. READ MODE 
Chip Select Access Time | tacs | ns 
Chip Select Recovery Time ns 
Address Access Time 5 ns 
2. WRITE MODE 


Write Pulse Width 
Data Setup Time 


Data Hold Time twio ns 


Address Setup Time tw=15ns ns 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


nN 


pamet fend pod 
~ 


red 
aim 
al 
[aie] 
5 
eee 
C= 
a 
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HM10480-15, HM10480F-15 


3. RISE/FALL TIME 





Output Rise Time 
Output Fall Time 
4. CAPACITANCE 


Input Capacitance Lee, .2 p | 
Output Capacitance | = | 
MTEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit 20 9V ae 








Vcc(GND) 









-17V 


t-—t;~2 Ons 


Rt fl Ct 


V —2.0V Ri=502 
of sis Cr = pF (includes 
probe and jig 


capacitance) 


Address 


Dout 





4. WRITE MODE 


cs 50% 50% 
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HM10480L 


16,384-words X 1-bit Fully Decoded Random Access Memory 
The HM10480L is ECL 10K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed and 

low power systems such as control/buffer and main storages. 

The HM10480L is encapsulated in cerdip-20 pin package. 


FEATURES 

16,384-words x 1-bit organization 
Fully compatible with 10K ECL level 
Address access time: 25ns (max) 
Write pulse width: 20ns (min) (DG-20N) 
Low power dissipation: Standby 220mW (typ.), Operation 

350mW (typ.) MPIN ARRANGEMENT 
@ Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 


cs | = =WE | Dm 
| H L Not Selected 
L 


L 


Notes) X . Irrelevant 
* | Read Out Noninvert 


MBLOCK DIAGRAM 
Al ~«—Vec 
~«—GND 





Ai 
Ai 


Ai 





(Top View) 





Memory Matrix 
128 X 128 





oS 
al &l 5 


MABSOLUTE MAXIMUM RATINGS ( Ta=25'C ) 


ten Tai 
Supply Voltage +0.5 to —7.0 


V 
Input Voltage V 
Output Current | | = 80 mA 
Storage Temperature Cc 
Storage Temperature ‘Cc 
* Under Bias 
@ HITACHI 
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HM10480L 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez =—5.2V, Ri=50N to —2.0V, Ta=0 to +75°C, air flow exceeding 2m/sec) 





Item jmax(A) | Unit 
| = | 840 | 
Von | = | 210 | 
Output Voltage Vin Vina or Vite | 1665 | mV 
Vou |_| = 1650 | 
: a ae 
sy Pe 
Output Threshold Voltage Vin Vine or Vira ee mV 
Vorc | =| 1630 | 
| tec | = | | = 1605 | 
Guaranteed Input Voltage mer Se 
High for All Inputs 
Guaranteed Input Voltage 
ea aie ae Se ae 
| +7stc | —1830 | — | -146850 | 
rE 2 
wom [Pace [ove 
In™ VILB oO 
ea ae 
All Input and Output Open, | Tem | — | -70 | -120 | 


@AC CHARACTERISTICS (Vez =—5.2V +5%, Ta~0 to +75°C, air flow exceeding 2m/sec) 
1. READ MODE 


Chip Select Access Time 25 ns 
Chip Select Recovery Time ns 
Address Access Time ns 
2. WRITE MODE 

Item Unit 


Write Pulse Width 
Data Setup Time 
Data Hold Time twilb 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 
Write Disable Time 


Write Recovery Time 


fte=20ns 
2 
ae ee 
ae 
eee 
ae 
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ae 
a 
Seam 
a 
[Few Coton min 
[30 : 
Ee ~ 
<a 7 
a = 
marie = 
ns 
ns 


~n 








HM10480L 


3. RISE/FALL TIME 












4. CAPACITANCE 


Output Rise Time | | 

Output Fall Time Pet 
Fant Condon i 

Input Capacitance fs tee 

Output Capacitance = 

MTEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit -0.9V —— —— —— 
© Vec(GND) 


t-=t;—2.0ns 


Ri 1 Ch 


—2.0V R.=S0Q 
+ = Ci=30pF ( includes 
probe and jig 
capacitance) 


Address 


Dout 
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HM100422,HM100422F 
HM 100422CG 


256-word x 4-bit Fully Decoded Random Access Memory | HM100422 
The HM100422 is ECL 100K compatible, 256-word x 4-bit, read 
write, random access memory developed for high speed system such 
as scratch pads and control/buffer storages. 

Four active Low Block Select lines are provided to select each block 
independently. 

The fabrication process is the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM100422 is encapsulated in cerdip-24pin package, or 24pin 
flat package compatible with Fairchild’s F 100422. 





@ FEATURES 

@ 256-word x 4-bit organization 

Fully compatible with 100K ECL level 
Address access time: 10ns (max.) 

Minimum write pulse width: 6ns (min.) 

Low power dissipation: 0.8mW/bit 

Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 
Mode 





@PIN ARRANGEMENT 
Not Selected @HM100422 


Write “1” 
Read 


oa 
a 


Cm 


Notes) X : Irrelevant 
% : Read Out Noninvert 


MBLOCK DIAGRAM ” As Ay 





Y-Decoder/Driver 





(Top View) 


@HM100422F 


AoA fe bee AD 


Ae © 


Memory, Cell Array 
256 Words X4 Bits 





be 
e 
ol 
rs 
[= 
~ 
he 
z 
J 
a 
[= 
‘ 
=< 


(Top View) 


®HM100422CG 


A A Ae Vac Ar 


Block 2 Block 3 





ga@asg 82s 8 B28 BSS 
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HM100422,HM100422F,HM 10042 20G 


MABSOLUTE MAXIMUM RATINGS (Ta=25C ) 
a I | Symbol Unit 


tem Rating 


Supply Voltage Vee to Vcc V 

Input Voltage V V 

Output Current Tout [80 | mA 

Storage Temperature Tote °C 

Storage Temperature T.te (Bias) * "C 

* Under Bias 

MELECTRICAL CHARACTERISTICS 

@DC CHARACTERISTICS (Vez =—4.5V, Ri =50N to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec) 


—_ Item Symbol Test Condition min (B) max (A) Unit 








Vou — 880 mV 














ise 
| 














Output Voltage Vie™ Vina or Vite | = 1025 
| Vor — 1810 —1715 mV 
ee ee ideas 
Output Threshold Vol vene yey V; a = 
utput resho oitage i Vine or 5 
Vin Guaranteed Input Voltage —1165 mV 
Input Voltage = cars ee = 
Vit High/Low for All Inputs ~— 1810 mV 
Input Current BS 170 
- BS a a oe ae 
Supply Current lee All Inputs and Outputs Open — 200 | 168 | | mA 


@AC CHARACTERISTICS (Vee =—4.5V +5%, Ta=0 to +85°C, air flow exceeding 2m/sec) 
1. READ MODE 





Block Select Access Time taps | —- | 6 | ns 
Rlock Select Recovery Time Sa ns 
Address Access Time baa | PF -— [| 7 | wo | ns 
2. WRITE MODE 

Data Setup Time | 2 | 0 | = | ns 
Data Hold Time Fo o2 | lo | UK ns 
Address Setup Time | twsa | Pe Oe ee ns 
Address Hold Time | twa | 2 | o | — | ns 
Block Select Setup Time eee ns 
Block Select Hold Time twues aS ns 
Write Disable Time | tws [oa | 6 ns 
Write Recovery Time | twa | | 45 | 12 | ns 


3. RISE/FALL TIME 













Test Condition 


Test Condition 


- 
<< 


Output Rise Time 






Output Fall Time 


4. CAPACITANCE 


ty 
Input Capacitance 





Output Capacitance 


Ss 
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MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 


Test Circuit 
cr) Yec(GND) 





a Rr =50Q 


Cr =30pF (includes 


probe and jig 
capacitance) 


4. WRITE MODE 


Address 


Dan 
WE. fn tame 
tna 
504, 


Una 


HM 100422,HM100422F,HM100422CG 


2. INPUT PULSE 


~0.9V ——— 





-1.7V 


a 
‘| 


t-—t,;~2.0ns typ 


Address ‘K 
| 


-————— t a4} 


{ 
I 
Dout x 


tur 
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HM100415,HM100415CG 


1024-word x 1-bit Fully Decoded Random Access Memory 

The HM100415 is a 1024-word x 1-bit, read/write random access HM100415 
memory developed for application to scratch pads, control and 
buffer storages which require very high speeds. 

The HM100415 is compatible with the HD100K families and 
includes on-chip voltage and temperature compensation for im- 
proved noise margin. This memory is encapsulated in cerdip-16pin 


package. 

M@ FEATURES 

O° LOVE. ios eed Caw eae eee en 100K ECL Compatible 

@ Organization ......... cee eee eee eee ee 1024-word by 1-bit 

@ Address Access Time .......-.ccccececveccecs 10ns (max) (DG-16A) 
@ Chip Select Access Time .........ccccececceees 5ns (max.) HM100415CG 

@ Power Consumption ..........0cc cece eee 0.6mW/bit (typ) 

@ Output Obtainable by Wired-OR (open emitter) 

@ Compatible with Fairchild F 100415. 


MTRUTH TABLE 





Input 
—— a Mode 
Notes) X . Irrelevant fil PIN ARRANGE ME NT 


* .Read Out Noninvert 


@®HM100415 
MBLOCK DIAGRAM 


5 
k: 
& 


‘ 
3 
=< 





7 wort Ores 


Write Drivers p—4 {|} CS 

= is 3 p= TL 
dX Address 
Decoder 


As Ae Ar As As 





(Top View) 
® HM100415CG 


M ABSOLUTE MAXIMUM RATINGS (Ta=25°C ) 


Storage Temperature °C 
Storage Temperature T.1(Bias)°* °C 


*® Under Bias 





a 
cc NC Dout Ao 





© HITACHI 
612 Hitachi America Ltd. © 2210 O'Toole Avenue * San Jose, CA 95131 © (408) 435-8300 


HM100415,HM100415CG 





MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez =—4.5V, Ri=50N to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec) 





— 880 mV 
suse Gane jw ty na ies eo 
Vouc mV 
Output Threshold Voltage ne Vie Vine or Vita Si a 
se 
reer ae Guaranteed Input Voltage | =nes | = | a0] av 
ut Vo 
2 mn 
a a SEA BT . 
Supply Current | tee | All Inputs and Outputs Open | -200 | -180} — | mA 
@AC CHARACTERISTICS (Vez =—4.5V +5%, Ta=0 to +85°C, air flow exceeding 2m/sec) 
. READ MODE 
Item | Symbol Test Condition p | max | Unit 
Chip Select Access Time ms ns 
Chip Select Recovery Time —z ns 
Address Access Time Pe 10 ns 
2. WRITE MODE 


as 


Write Pulse Width 
Data Setup Time ns 


Data Hold Time 





ns 
Address Setup Time ns 
ns 
ns 
ns 


ns 


ns 


a 
piewéns 
Address Hold Time 
Chip Select Setup Time twscs 
Chip Select Hold Time twucs 
Write Disable Time 
Write Recovery Time 


3. RISE/FALL TIME 










Output Rise Time 





Output Fall Time 





4. CAPACITANCE 


Input Capacitance 


Ed 
Ell 
Test Condition | min | 
= 
ede 


Output Capacitance 
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HM100415,HM100415CG 
MTEST CIRCUIT AND WAVEFORMS 


1. LOADING CONDITION 2. INPUT PULSE 
Test Circuit -0.9V 
> Vcc(GND) 









-1.7V 








te © t7*2.0n8 typ 
Ri al Ct 
0.0luF —2.0V Ri=50Q 
ae Vee Cu=30pF (includes 
probe and jig 
capacitance) 
3. READ MODE 
rt 50% Address 50% 
taa 
Dour 50% 
4. WRITE MODE 
cs OSG Ms akicea ate as ee et a Se a ee ee ee ae 
eee ee a 
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HM1004'74,HM100474F 


1024-word X 4-bit Fully Decoded Random Access Memory 
The HM100474 is a 1024-words x 4-bit, read/write, random access 
memory developed for high speed systems such as scratch pads and 
control/buffer storages. 

The fabrication process is the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM100474 is compatible with the HD100K ECL families and 
includes on-chip voltage and temperature compensation for im- 
proved noise margin. This device is encapsulated in cerdip-24-pin and 
flat 24pin package, compatible with Fairchild’s F 100474. 


HM100474 


(DG-24A) 
M@ FEATURES 


@ 1024-word x 4-bit organization HM100474F 


@ Fully compatible with 100K ECL level 
@ Address access time: 25ns(max) 

@ Write pulse width: 25ns(min) 

e 


Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 








Gs 


n 


| WE | 
H x L Not Selected @HM100474 
L Write “0” 
a i ae ae ar a 
rc {| #4 | x | Dow? | Read 


Notes) X Irrelevant 
* > Read Out Noninvert 


MBLOCK DIAGRAM Aa An A 


ay SS 


SS ee MI PIN ARRANGEMENT 
a ae ee ae 








Memory Cell Array 
1024Words x 4 Bits 






X-Decoder/Driver 


(Top View) 
@®HM100474F 


2g28 82 24 8 


WM ABSOLUTE MAXIMUM RATINGS (Ta=25°C ) 


Supply Voltage +0.5 to —7.0 V 
Input Voltage +0.5 to Vee V 
Output Current 

Storage Temperature —65 to +150 sd & 
Storage Temperature —55 to +125 ss @ 


* Under Bias DO: DO: Veco Veca DOs DOs 
(Top View) 
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HM100474,HM100474F 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vee =—4.5V, Ri=502 to —2.0V, Ta=0 to +85, air flow exceeding 2m/sec) 





ee 
Ls ee 
Output Threshold Voltage Vie™Vine or Vita 
| a ee 
Vv | Guaranteed Input Voltage | 165 | = — | —880 | mV 
dats ea High/Low for All Inputs Hisio | — | 7s | av 
@AC CHARACTERISTICS (Vez =—4.5V +5%, Ta=0 to +85°C, air flow exceeding 2m/sec) 
1. READ MODE 
~ [== EEE 
Chip Select Access Time | tacs | Fo = | = | oo ns 
Chip Select Recovery Time | tas | Pe ee aoe ns 
Address Access Time ta | - | sw | ws | ns 
2. WRITE MODE 
— == Eee 
Address Hold Time | tuna a ee eee ns 
Chip Select Setup Time | twscs a Se ae ns 
Chip Select Hold Time | | twncs Pp o2 [ - | = | ns 
Write Recovery Time | twe P= | = [ 2 | ns 
3. RISE/FALL TIME 
typ Unit 


Output Rise Time ns 


Output Fall Time 


aw 


4. CAPACITANCE 


Input Capacitance 


Output Capacitance 





@ HITACHI 
616 Hitachi America Ltd. ¢ 2210 O’Toole Avenue ® San Jose, CA 95131 © (408) 435-8300 





HM100474,HM100474F 


MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 2. INPUT PULSE 


Test Circunt 


Vec(GND) 









R Ct : 
. L te =ts=2 Sns 


00lwF 


V -20V RL =500 
am ai Ci. =30pF (includes 


probe and jig 
capacitance ) 


3. READ MODE 


Address 50% 


Dout 50% 





4. WRITE MODE 


Dout 
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HM100474,HM100474F 





SUPPLY CURRENT vs. SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE SUPPLY VOLTAGE 








Z E 
Ambient Temperature Ta (‘C) Supply Voltage Vee (V) 
ADDRESS ACCESS TIME ADDRESS ACCESS TIME 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 
g E 
al t 
g g 
2 2 
Ambient Temperature Ta (‘C) Supply Voltage Vee (V) 
CHIP SELECT ACCESS TIME CHIP SELECT AGCESS TIME 
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE 


= 


i 
Vee=—4.50V 


Chip Select Access Time tacs (ns) 
Chip Select Access Time tacs (ns) 





4.95 -450 — 4.05 


Ambient Temperature Ta (‘C) Supply Voltage Vee (V) 


© HITACHI 
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Write Pulse Width tw (ns) 


WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE 





—20 0 20 40 60 80 100 


Ambient Temperature Ta (‘C) 


© HITACHI 


Write Pulse Width tw (ns) 


HM100474,HM100474F 


WRITE PULSE WIDTH vs. 
SUPPLY VOLTAGE 


450 


Supply Voltage Vee (V) 





—4.05 
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HM100474-8, HM1004:74-10 Preliminary 
HM100474F-8, HM1004.74F-10 


1024-word X 4-bit Fully Decoded Random Access Memory 
The HM100474 is ECL 100k compatible, 1024-words x 4-bit, read HM100474-8, HM100474-10 
write, random access memory developed for high speed systems such n 
as scratch pads and control/buffer storages. 

The fabrication process is the Hitachi's U-groove isolation method. 
The HM100474 is encapsulated in cerdip-24 pin and flat 24 pin 
package, compatible with Fajrchild’s F 100474. 


eFEATURES 

@ 1024-word x 4-bit organization 

@ Fully compatible with 100K ECL level 

@ Address access time: HM100474-8 8ns (max) 
HM 100474-10 10ns (max) 

@ Write pulse width: © HM100474-8 5ns (min) 
HM 100474-10 Sns (min) 

@ Low power dissipation: 0.3mW/bit 

© Qutput obtainable by wired-OR (oper: emitter) 


MTRUTH TABLE 





Input . ae 
Mode 
eee 
H Not Selected PIN SPR 
L Write “0” e@ HM100474-8, 
a ee ee 
a a ee ee 


Notes) X ; Irrelevant 
® | Read Out Nonivert 


MBLOCK DIAGRAM 


= 


Memory Cell Array 
1024Words x 4 Bits 


> 


z 
S 
: 
& 
x 


ez > F&F & 





(Top View) 


@® HM100474F-8, HM10047F-10 
As As Ar Vee As NC 





MABSOLUTE MAXIMUM RATINGS (Ta=25'C ) _ 2“ 23C«2tSt 


gre 
Storage Temperature °C 
Storage Temperature Tue(Bias)* °C 


* Under Bias 





Note) The specifications of this device are subject to change without notice. D0, DO, Voc Veen DOs DOs 
Please contact your nearest Hitachis Sales Dept, regarding specifications. 
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HM100474-8, HM100474-10, HM100474F-8, HM100474F-10 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vee =—4.5V, Ri.~=500 to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec) 


| vow =e [96 [0 nV 

Output Voltage wo" Vina or Vins 
zh =e | = [ie | 
eee ss ee 
OLC m 
' Vol =e Guaranteed Input Voltage } -116s | = — | —880 | mV 
a eae | vn | High/Low for All Inputs | -isio | = — | 1475 | mV 
oe ne oe ae mn 

RS BE 


@AC CHARACTERISTICS (Ves =—4.5V +5%, Ta=0 to +85C, air flow exceeding 2m/sec) 
|. READ MODE 


HM100474/F-8 HM100474/F-10 
Item Symbol Test Condition Unit 
typ 


pm | tye | max | min | 
Chip Select Access Time P— | -— | 6 | - | 
Chip Select Recovery Time tres p- {| - [| 6 | - | 
Address Access Time | - | - | a | - | 


2. WRITE MODE 


HM100474/F-8 HM100474/F-10 
Item Symbol Test Condition Unit 
typ 


Data Setup Time twsp 
Data Hold Time twup 


Address Hold Time twHa 
Chip Select Setup Time twscs 
Chip Select Hold Time twucs 
Write Disable Time 

Write Recovery Time 


3. RISE/FALL TIME 


Output Rise Time 


ns 


ns 


~ 
> 
QO 
n 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


3 
iy) 
x 
3 
iM 
» 


Unit 
ns 


Output Fall Time ns 


~~ 
~ 


4. CAPACITANCE 


Input Capacitance 
Output Capacitance Cont 
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HM100474-8, HM100474-10, HM1 00474F-8, HM100474F-10 


MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 2. INPUT PULSE 


Test Circuit HOV wwe oe 
0 Vcc(GND) 









-1.7V 


t,-™t;—2.0ns 


Rt il CL 


0.0luF Vee —2.0V Ri=50Q 
as Cr=30pF (includes 
probe and jig 
capacitance) 
3. READ MODE 


Address 


Dout 








Address 
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HM1004770 





4096-word <x 1-bit Fully Decoded Random Access Memory 


The HM100470 is a 4096-words x 1-bit, read/write, random access 
memory developed for high speed systems such as scratch pads and 
control buffer storages. 

The fabrication process is the Hitachi’s low capacitance, oxide 
isolation method with double metalization. 

The HM100470 is compatible with the HD100K ECL families and 


includes on-chip voltage and temperature compensation for im- 


proved noise margin. This device is encapsulated in cerdip-18pin 
package, compatible with Fairchild’s F 100470. 


@FEATURES 

@ 4096-word x 1-bit organization 

@ Full compatible with 100K ECL level 

@ Address access time: 25ns(max) 

@ Write pulse width: 25ns (min) 

@ Output obtainable by wired-OR (open emitter) 
MTRUTH TABLE 


Input 
: Mode 


Write “0” 
Write “1” 
Read 


H x x Not Selected 


Notes) X : Irrelevant 
® : Read Out Nonivert 


HM BLOCK DIAGRAM 






64 X64 
Memory Cell 







Array 


Decoder 







X Address 


O Pout 






Sense Amp and 





Write Drivers 


Oo WE 


O Win 


ond 


HM ABSOLUTE MAXIMUM RATINGS (Ta=25° ) 


Output Current a mA 
Storage Temperature "Cc 
Storage Temperature °C 
* Under Bias 

© HITACHI 





PIN ARRANGEMENT 





(Top View) 
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1M100470 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez = —4.5V, Ri=50N to —2.0V, Ta=0 to +85°C, air flow exceeding 2m/sec) 








Item Test Condition eee max (A) Unit 
Se Se 
OLC m 
jai Valine | Vm | Guaranteed Input Voltage | -16s | = — | —880 | mV 
a High/Low for All Inputs | -isio | = — | ~1475 | mV 
em MS eS We 
Supply Current lee All Inputs and Outputs Open | 200 | -16 |  — | mA 





@AC CHARACTERISTICS (Vee =—4.5V +5%, Ta=0 to +85°C, air flow exceeding 2m/sec) 
1. READ MODE 





Symbol 






Chip Select Access Time lacs 





Chip Select Recovery Time 


2. WRITE MODE 


Write Pulse Width 
Data Setup Time 

Data Hold Time twp = ae 
Address Setup Time twsa ty = tv min 

Address Hold Time twHa 
Chip Select Setup Time tuscs 


Chip Select Hold Time twucs 
Write Disable Time tus 


Unit 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


n» 
xQ 


ns 


Write Recovery Time twr 


3. RISE/FALL TIME 


Output Rise Time 


| min | 
eee 
Output Fall Time te 
| min | et 
oes 
a 





4. CAPACITANCE 


Input Capacitance 


Output Capacitance 
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HM100470 


MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 2. INPUT PULSE 


T est Circuit 
> Vee(GND) HON 






-1.7V 





te = 1/=2.0ns typ 


Ri ag Ch 
0.0luF Vee -2.0V Rr=S0Q 
as Cr=30pF (includes 
probe and jig 
capacitance) 
3. READ MODE 
Address 50% 
taa 
Dout 50% 





4. WRITE MODE 
Cs G5 is a cs ae es ees eh nals Sl ea reece en sss es a ee a 
Me Se 





ms ima 
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HM100480-15, 
HM100480F-15 


16,384-words x 1-bit Fully Decoded Random Access Memory 


The HM100480-15 is ECL 100K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed systems 
such as scratch pads and control/buffer storages. 

The fabrication process uses the Hitachi’s U-groove isolation 
method. 

The HM100480-15 is encapsulated in cerdip-20 pin and flat-20 pin 
package, compatible with Fairchild’s 100480. 


sFEATURES 

16,384-words x 1-bit organization 

Fully compatible with 100K ECL level 
Address access time: 15ns (max) 

Write pulse width: = 15ns (min) 

Low power dissipation: O.06mW/bit 

Output obtainable by wired-OR (open emitter) 


MTRUTH TABLE 


Input 
a Se 
H Not Selected 
L Write “0 
a 
a TS 


Notes) X : Irrelevant 
* > Read Out Noninvert 


MBLOCK DIAGRAM 













128 X 128 
Memory Cell 






Array 






X-Address Decoder 













Sense Amp. S 
Write Drivers 

WE 
Y-Address Decoder 

Din 


2 
MIABSOLUTE MAXIMUM RATINGS ( To—25'°C) 


Supply Voltage v 
V 
[a] 
°C 

C 


Input Voltage 
Output Current Tout 


Storage Temperature Tay —65 to +150 
T.1,( Bias) ° —55 to +125 | 


Storage Temperature 
* Under Bias 
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Preliminary 


HM100480-15 


(DG-20N) 


HM100480F-15 


(FG-20D) 


MPIN ARRANGEMENT 





(Top View) 


Note) 

The specifications of 
this device are subject 
to change without 
notice. 

Please contact your 
nearest Hitachi’s 
Sales Dept. regarding 
specifications. 
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HM100480-15, HM100480F-15 


MELECTRICAL CHARACTERISTICS 
@DC CHARACTERISTICS (Vez=—4.5V, Ri=50N to —2.0V, Ta~0 to +85°C, air flow exceeding 2m/sec) 


Output Voltage ES Vie™ Vina or Vir ae [ae m 
= m 
ar ot te 
Output Threshold Voltage Via™ Vine or Vina 
es ee 
ae) Guaranteed Input Voltage 1165 | = — | 880 mV 
a a ss ns 
IL sa™ Vite hb 
eae ER BT BN 


@AC CHARACTERISTICS ( Vez =—4.5V+5%, Ta=0 to +75C, air flow exceeding 2m/sec) 
|. READ MODE 


Chip Select Access Time ns 
Chip Select Recovery Time ee ns 
Address Access Time EN a 


2. WRITE MODE 


Write Pulse Width i 


Data Setup Time tusp 
Data Hold Time tian 
Address Setup Time fusa fy =f" min 


Address Hold Time tuna 
Chip Select Setup Time tiscs 
Chip Select Hold Time twucs 
Write Disable Time tis 
Write Recovery Time tur 


ns 
ns 
ns 
ns 
ns 
ns 
ns 


—_— 
~_ 


ns 


© HITACHI 
Hitachi America Ltd. * 2210 O’Toole Avenue * San Jose, CA 95131 © (408) 435-8300 627 








628 


HM100480-15, HM100480F-15 


3. RISE/FALL TIME 


Output Rise Time 
Output Fall Time 


4. CAPACITANCE 


Input Capacitance 


Output Capacitance 


MTEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 


Test Circuit 
OQ Vcc(GND) 





-2.0V Rir=50Q 
> Vee Cr=30pF (includes 


probe and jig 
capacitance) 





Address 








2. INPUT PULSE 


-0.9V —o ow ae eee oe 





-17V 


t-~t;~2.0ns 


Address 


Dout 
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